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Control  Act  authorized  nationwide  NOW  accounts  and  authorized 
the  investment  of  up  to  20  percent  of  the  assets  of  federal 
associations  in  consumer  loans,  corporate  debt  securities,  and 
commercial  paper.3  Before  that  time,  mortgage  lenders  were 
subject  to  the  usury  ceilings  that  limited  the  interest  that 
could  be  paid  on  deposits  in  financial  institutions.  After 
substantial  disintermediation  in  the  early  1980s,  the  usury 
ceilings  were  removed  to  allow  these  institutions  to  pay 
competitive  rates  on  deposits.  The  Tax  Reform  Act  of  1986 
reduced  the  portion  of  qualifying  S&L  assets  of  bad  debt 
reserve  from  40%  to  8%  of  taxable  income.  Before  these 
changes,  S&Ls  enjoyed  protection  from  competitive  forces. 

During  the  same  period,  the  expansion  of  securitization 
in  the  secondary  mortgage  markets  provided  new  investments  to 
narrow  the  gap  between  the  investor  needs  satisfied  in  the 
mortgage  market  and  other  debt  markets.  This  study  focuses  on 
events  considered  major  changes  in  the  way  mortgage  markets 
operate.  In  the  primary  market,  the  introduction  of 
adjustable  mortgages  has  allowed  lenders  and  borrowers  to 
negotiate  risk  bearing  for  various  features  of  the  mortgage 
contract.  In  the  secondary  market,  many  new  procedures  and 
securitization  practices  were  initiated  by  both  the  government 
and  private  sectors. 


Congressional  Budget  Office  (1983). 


Background 

This  section  discusses  the  history  of  the  mortgage 
markets  and  the  implications  of  the  security  innovations  of 
the  last  two  decades.  Next,  historical  trends  in  the  levels 
of  interest  rates,  the  mortgage  yield  spread,  and  volume  of 
mortgages  outstanding  and  securitized  are  disclosed. 


Before  the  deregulation  of  financial  institutions  and  the 
securitization  of  mortgages,  the  real  estate  capital  markets 
were  less  integrated  with  the  general  capital  markets. 
Historically,  the  U.S.  government  provided  favorable  tax 


ownership,  and  certain  types  of  property  development.  Real 
estate  financing  tended  to  be  long-term  fixed-rate  mortgages 
secured  by  specific  property.  Due  to  the  geographic 
specificity  of  the  property,  information  regarding  properties 
was  more  easily  obtained  by  regional  lenders.  The  secondary 
mortgage  market  principally  involved  the  resale  of  the  cash 
flows  of  an  entire  mortgage  contract  as  a single  security.  A 
mortgage  investor  needed  substantial  financial  capacity  to  buy 


and  hold  these  securities 
Such  limited  marketability 
clientele  of  some  large 
a long  investment  horizon, 
market  was  restricted  tc 


suited  the  needs  of  the 
low  liquidity  needs  and 
Thus,  the  traditional  secondary 
large  investors  like  insurance 


Currently,  mortgages 


only  collateralised 


property,  they  are  also  insured  and/or  guaranteed, 
risk-shifting  arrangements  include  private 

1 and/or  government  guarantees.  In  fully  private 
arrangements,  the  insured  party  pays  the  full 
expected  costs  that  the  insurer  incurs  in  providing  the 
insurance.  To  make  the  insurance  worthwhile,  premiums  are 
lower  than  the  expected  losses  to  the  insured  party.  The 
private  insurance  company  does  not  expose  itself  to  expected 
losses  any  larger  than  the  revenues  it  collects  from  those  it 
insures,  less  an  allowance  for  return  on  capital.  Hence,  no 
one  is  exposed  to  more  risk  than  is  prudent,  so  no  incentives 
for  risk  taking  can  be  said  to  be  distorted  by  this 
arrangement.4  With  government  insurance  or  guarantees,  the 
government  may  subsidize  insurance  costs  by  bearing  more  risks 
than  justified  by  the  fee  or  premium. 


Since  1970,  the  secondary  mortgage  market  has  expanded 
due  to  securitization.  The  government  and  quasi-governmental 
agencies  offer  securitized  mortgages  in  the  form  of  agency 
pass-through  securities  (APTS) , collateralized  mortgage 
obligations  (CMOS) , and  mortgage  strips  (STRIPS) . The  private 
sector  mortgage  securities  include  mortgage-backed  commercial 
paper,  mortgage-backed  bonds,  private  pass-through 
certificates,  mortgage  pay-through  bonds,  private 
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collateralized  mortgage  obligations, 


d subsidiary  preferred 


The  securitization  process  began  with  the  1970  Government 
National  Mortgage  Association  (GNMA)  offering  of  agency  pass- 
through securities  collateralized  by  pools  of  Federal  Housing 
Administration  (FHA-insured)  and  Veteran  Administration  (VA- 
guaranteed)  seasoned  mortgages.  Although  a secondary  market 
already  existed  to  trade  whole  mortgage  instruments,  the  GNMA 
APTS  represented  the  first  securities  that  pooled  mortgage 
loans  into  highly  marketable  securities.  B 
Home  Loan  Mortgage  corporation  (FHLMC)  offered  i 
pools  of  conventional  mortgages. 

In  1979,  a new  primary  mortgage  instrument  was  introduced 
when  federally  chartered  SSLs  were  authorized  to  issue 
adjustable  mortgages.  Not  until  1981  did  the  FHLBB  permit 
national  banks  to  offer  adjustable-rate  mortgages  (ARMs) . 
These  mortgages  met  the  needs  off  investors  who  sought 
fluctuating  returns.  Among  the  adjustable  features  of  the 
nouveau  mortgages  of  the  late  seventies  were  the  interest 
rate,  the  payment  structure,  and  the  term.  The  most  common 
feature  was  the  adjustable  rate  that  varied  according  to  an 
index  specified  at  the  loan  origination  date.  Adjustments 
were  typically  subject  to  caps  as  specified  in  the  loan 
document.  Although  a primary  mortgage  that  was  not  frequently 
securitized,  ARMs  were  considered  in  many  analyses  of 


structural  changes  in  the  mortgage  market  because  of  their 
popularity  during  the  securitisation  boom. 

The  June  1983  introduction  of  Federal  Home  Loan  Mortgage 


corporation  (FHLMC)  CMOS  allowed  cash  flow  segmentation  by  the 
timing  of  the  cash  flow.  With  CMOS,  investor  liquidity  needs 
could  be  matched  with  the  characteristics  of  the  cash  flow. 
CMOS  allowed  traders  to  sell  the  pieces  for  aggregate  values 
greater  than  the  value  of  the  whole  mortgage.  Also  by  1983, 
the  usury  ceilings  on  interest  paid  on  deposits  in  financial 


In  July  1986,  lenders  were  allowed  to  rebundle  mortgage 
cash  flows  into  mortgage  strips.  These  unique  securities  were 
offered  by  FNMA  and  private  issuers.  A strip  passed  through 
to  its  investors  some  fraction  of  the  interest  and  principal 
payments  from  underlying  mortgages  or  mortgage-backed 
securities.  For  a premium  security  or  interest  only  (I/O) 
security,  the  holder  received  larger  fractions  of  the  interest 
payments  than  of  the  principal  payments.  Investors  in 
discount  or  principal  only  (P/0)  securities  received  smaller 
fractions  of  the  interest  payments  than  of  the  principal 
payments.  The  I/O  strips  were  popular  for  hedging  prepayment 
uncertainty  because  their  duration  is  actually  negative.6 
When  interest  rates  rise,  I/O  prices  also  rise,  in  contrast 
with  most  fixed-income  securities.  When  interest  rate  levels 
are  volatile,  portfolios  that  hedge  with  I/Os  must  be 


determined  largely  by 


rates  within  each  segment  at 
demand  and  supply  within  ' 


segmentation  theory  is  true,  securitization  will  enable  the 
mortgage  market  to  satisfy  additional  investor  needs. 

With  an  active  secondary  market,  mortgages  can  compete 
for  funds  in  integrated  capital  markets.  Cash  flows  can  be 
partitioned  outside  the  original  loan  documents  to  meet  the 
individual  investor  liquidity  needs,  reinvestment  risk 
preferences,  and  maturity  risk  preferences.  Unlike  the 
primary  market,  the  secondary  market  with  truncated  securities 
allows  a diverse  group  of  investors  to  fund  portions  of  a 
mortgage.  Investors  with  shorter  horizons  can  fund  earlier 
cash  flows.  Because  mortgage-backed  securities  can  satisfy 

the  mortgage  market  can  now  have  maturity  market  segments 
within  the  market  instead  of  catering  solely  to  the  long-term 


Securitization  should  decrease  the  conventional  mortgage 
yield  spread  over  Treasury  rates  because  of  the  reduction  in 
default  risk  exposure  and  the  increased  liquidity  of 
mortgages.  Less  profit  (in  the  narrower  spread)  should 
eliminate  inefficient  mortgage  originators  who  do  not  have 


cost  effective  means  to  screen  borrowers  and  service 
mortgages.  Larger  differences  between  mortgage  yields  and 
U.S.  Treasury  yields  before  the  securitization  of  mortgage 
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instruments 


smaller  spreads 


securitization 


Since  securitization  involves  the  repackaging  and  resale 
of  the  cash  flows  in  a mortgage  contract,  mortgages  held  by 
financial  institutions  should  decrease,  but  total  mortgages 
outstanding  should  increase  as  more  holdings  flow  through  to 

securitization  provides  an  additional  funding  source  that  is 
expected  to  increase  the  volume  of  mortgage  originations 
despite  the  anticipated  lower  marginal  profitability. 

Since  this  paper  focuses  on  how  securitization  affects 
the  mortgage  yield  spread,  the  data  presented  in  this  section 
offer  the  available  measures  for  the  variables  of  interest. 
The  proposed  tests  of  theories  to  explain  variable  behavior 
will  be  detailed  in  Chapter  3. 

Figure  1-1  shows  a time  series  of  conventional  mortgage 
rates  and  of  10-year  U.S.  Treasury  rates  from  1974  to  1990. 

standard  deviations  from  the  mean  of  11.5%  for  conventional 


Treasury  note  is  2.3%.  Although  the  direction  of  the 
movements  occurs  simultaneously,  the  spread  between  the  rates 
varies.  As  shown  in  Figure  1-2,  the  difference  between  the 


Treasury  rates  (CONV-TREAS)  is 


Mortgage  markets 


Mortgage  debt  is  one  of  the  largest  sources  of  private 
debt.  Figure  1-3  pictures  the  total  mortgages  outstanding  and 
the  total  mortgages  pooled,  over  the  observation  period,  the 
volume  of  mortgages  outstanding  averaged  $1,568  billion.  The 
volume  of  mortgages  pooled  averaged  $331  billion.  By  the  end 
of  the  observation  period,  the  volume  of  mortgages  pooled  had 
grown  to  $1,103  billion. 

Prior  studies  have  considered  the  percentage  of  mortgages 
pooled  as  a measure  of  liquidity.  It  is  interesting  to 
observe  the  growth  in  the  percentage  of  mortgages  pooled. 
From  1970  to  1990,  the  percentage  of  mortgages  pooled  grew 
from  0%  to  28.63%.  The  climbing  trend  in  the  percentage  of 
mortgages  pooled  is  depicted  in  Figure  1-4. 

A unique  contribution  of  this  study  is  the  employment  of 
agency  market  share  measures  as  proxies  for  the  liquidity 
premium  in  the  mortgage  yield  spread.  Figure  1-5  Panels  A,  B, 
and  C show  pie  charts  that  reveal  how  the  market  was  split 


between  GNMA,  FMHA,  FHLMC,  FNMA  and  private  issuers  of 

GNMA  pass-through  securities  dominated  for  the  entire  horizon, 
competition  from  the  other  agencies  fluctuated  when  new  types 
of  securities  were  introduced.  By  studying  the  agency  market 
shares,  the  effect  that  each  agency  has  on  the  conventional 
mortgage  yield  spread  can  be  unveiled. 
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Percentage  of  Mortgages  Pooled 


During  the  observation  period,  there  wi 
structural  changes  in  the  mortgage  market.  Figure  1-6  depicts 
a time  line  highlighting  major  changes  in  how  the  primary  and 
secondary  mortgage  markets  operated  for  the  past  two  decades. 
Mortgage  securitisation,  the  removal  of  usury  ceilings  and  the 
creation  of  new  mortgage  securities  transformed  mortgage 
lending.  This  study  measures  the  impact  of  these  changes  on 
the  mortgage  yield  spread. 

In  the  chapters  that  follow,  related  literature  is 
reviewed,  tests  of  the  mortgage  yield  spread  are  discussed, 
the  statistical  results  are  analyzed,  and  conclusions  and 
extensions  for  future  research  are  suggested. 

The  next  chapter  surveys  the 
models  and  yield  spread  studies. 


literature 
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CHAPTER  2 
LITERATURE  REVIEW 

The  literature  review  chapter  of  this  dissertation 
describes  previous  studies  that  considered  topics  or 
methodologies  that  are  related  to  the  effect  of  securitisation 
on  the  conventional  mortgage  yield  spread.  Although  this 
dissertation  studies  the  determinants  of  the  conventional 

finance  literature  is  valuation.  To  report  what  scholars  have 
learned  about  mortgages,  this  chapter  is  divided  into  three 
sections.  The  first  section  discusses  studies  that  analyze  the 
valuation  of  corporate  liabilities  and  mortgage  related 
securities.  The  second  section  identifies  the  relationship 
between  yield  spreads  and  the  prices  tested  by  the  pricing 
models.  The  third  section  reviews  studies  that  investigate 
the  determinants  of  interest  rate  spreads  involving  corporate 
bonds,  U.S.  Treasury  securities  and  mortgage  contracts. 

Pricing  Models 

Most  popular  mortgage  valuation  models  build  on 
relationships  established  in  the  analysis  of  other  financial 
securities . 1 Debt  and  option  values  are  important  to  this 


1 See  Black  and  Scholes  (1972,  1973),  Merton  (1973, 
1974),  and  Brennan  and  Schwartz  (1977,  1979). 


time  to  expiration, 
riskless  hedge  that 
(1973)  noted  that  t 


and  the  variance  of  the  stock  returns.  To 
a risk-free  rate,  they  approximated  a 
identified  the  number  of  shares  that  an 
1 to  balance  a short  call  option.  Merton 
ie  Black-Scholes  model  produced  an  option 


price  that  was  independent  of  the  expected  return  on  the 
underlying  security,  risk  preferences  of  investors  or  the 

that  the  Black-Scholes  variables  could  be  observed  directly 
except  the  variance  parameter,  which  could  be  estimated. 

Black  and  Scholes  (1972)  tested  the  sensitivity  of  the 
OPMs  to  the  variance  estimation  method.  When  estimating  the 


variance  from  actual  prices  over  the  life  of  the  options,  the 
model  performed  very  well.  When  the  historical  price  variance 
was  used,  the  model  overestimated  option  value  on  high 
variance  securities  and  underestimated  option  value  for  low 

Black  and  Scholes  (1972)  found  no  profit  opportunities. 

Besides  the  likely  heteroscedasticity  in  the  variance  of 
stock  returns  over  time,  other  empirical  limitations  of  the 
Black  and  Scholes  OPM  included  lack  of  continuity  in  stock 
prices  and  in  option  market  trading.  Additionally,  the 
presence  of  transactions  costs  made  continuous  rebalancing  of 
a hedged  portfolio  impractical.  Black  and  Scholes  (1973) 
acknowledged  that  the  option  holder  must  protect  against 


distributions  affecting  price.  This  idea  was  considered 
further  by  Merton  (1973,  1974). 

Merton  f!973t  assumed  investors  preferred  more  to  less  to 
derive  the  Black-Scholes  OPM  without  general  equilibrium  or 
distributional  constraints  on  stock  prices.  To  avoid  maturity 
risk  differences,  Merton  suggested  using  a risk-free  rate  with 
the  same  term  as  the  option  valued.  Allowing  for  changes  in 
risk-free  rates,  exercise  prices  and  term,  Merton  (1973)  used 
the  Black-Scholes  model  to  value  options,  bonds,  and  stocks 
with  constantly  proportional  dividends.  Merton  (1973)  showed 
that  protection  against  dividends  or  large  unfavorable 
exercise  price  changes  prevented  premature  exercise  of  an 
American  call. 

Merton  (1974)  showed  that  the  value  of  a bond  depended 
upon  the  term  structure  of  risk-free  interest  rates,  debt 
class  liquidation  restrictions  in  bond  covenants,  and 
unanticipated  changes  in  the  probability  of  default.  The 
risky  bond  was  equivalent  to  holding  risk-free  debt  and  a 
short  put5  to  the  stockholders.  The  default  risk  premium  on 
risky  corporate  debt  was  the  yield-to-maturity  on  the  bond  as 
priced  in  the  OPM  minus  the  risk-free  rate. 

Merton  (1974)  modelled  the  default  risk  premium  as  a 
function  of  the  variance  of  the  firm's  operations,  debt 
maturity,  and  the  debt  payment  to  firm  value  ratio.  By 

5 A put  option  was  the  right  to  sell  a given  number  of 
shares  at  a stated  price  from  issuance  to  a specified 
expiration  date. 
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Brennan  and  Schwartz  (1977)  showed  that  valuation  procedures 
determined  the  optimal  strategy  for  exercising  the  option. 

Brennan  and  Schwartz  ri9791  empirically  tested  the 
continuous  time  approach  to  price  default-free  bonds  without 
call  or  retraction  options.  They  assumed  that  instantaneous 
interest  rates  followed  a Markov  process,  utility  dependent 
functions  were  constant,  the  term  structure  of  interest  rates 
could  be  estimated  by  the  current  yields  on  default-free  bonds 
with  the  longest  and  shortest  terms  in  a Gauss-Wiener  Process, 
and  the  standard  deviation  of  unanticipated  instantaneous 
changes  in  each  interest  rate  was  proportional  to  the  current 
level  of  that  rate.  Contrary  to  prior  models,11  Brennan  and 
Schwartz  (1979)  attempted  to  explain  the  intermediate  yield 

In  the  theoretical  model,  the  short-term  rate  was  an 
instantaneous  rate  of  interest  and  the  long-term  rate  was  the 
yield  on  a consul  bond  with  continuous  coupons.  But,  the 
rates  used  in  the  model  were  from  30-day  Canadian  Bankers' 
Acceptances  and  Government  of  Canada  bonds  with  a finite  term 
over  10  years.  Brennan  and  Schwartz  (1979)  asserted  that  the 

claims;  yet,  they  tested  it  by  pricing  101  optionless 
Government  of  Canada  bonds  with  maturities  less  than  10  years. 
For  alternative  values  of  the  instantaneous  interest  rate. 


See  Merton  (1973)  and  Brennan  and  Schwartz  (1977). 


default,  prepayment  and  marketability.  - 


dissertation  is  primarily  concerned  with  the  marketability 
effects.  Liquidity  has  been  available  in  the  mortgage  market 
for  just  over  two  decades,  but  the  default  and  prepayment 
issues  dominate  the  literature.  Because  the  latter  factors 
are  also  priced,  this  review  devotes  the  following  sections  to 
a study  of  insurable  default  and  the  most  frequently  cited 
prepayment  studies. 


swan  (1982)  described  the  difficulties  in  pricing  private 
mortgage  insurance.  The  factors  affecting  mortgage 
insurability  changed  frequently  and  the  borrower's  incentive 
to  default  grew  as  the  value  of  the  property  dropped.  Though 
the  borrower  could  not  influence  macro-home  value,  he  affected 
the  value  of  the  property  as  the  caretaker  of  the  owner- 
occupied  collateral.  The  borrower  also  could  cause  a negative 
equity  position  by  missing  payments,  allowing  interest  to 
capitalise,  and  the  loan  balance  to  increase.  Despite  the 
incentives  to  default,  borrowers  had  an  interest  in  protecting 
their  home,  equity  investment,  and  long  run  credit  capacity. 

Swan  stated  that  mortgage  insurance  reduced  risk  for 

federally  sponsored  credit  agencies.  In  an  option  pricing 


14  These  factors  were  examined  by  Longbrake  and  Peterson 
(1979)  and  Sandor  and  Sosin  (1975). 


framework,  Swan  described  the  position  of  the  uninsured 
lender:  the  lender  made  a risk-free  loan  and  sold  a put 


option  to  the  borrower.  The  borrower  would  exercise  the 
option  and  exchange  the  house  for  the  mortgage  if  the  house 
value  fell  below  the  loan  balance.  Justifiably,  most  lenders 
required  the  borrower  to  get  some  type  of  mortgage  insurance. 


Swan  discussed  the  practices  of  independent  and  self- 
insurance.  The  mortgage  originators  had  a comparative 
advantage  at  protecting  themselves  from  "micro-risk"  factors 
through  strict  underwriting  terms.  Private  secondary  market 
investors  more  readily  obtained  geographical  diversification 
in  their  loan  portfolio.  Federally  sponsored  credit  agencies 
enjoyed  similar  diversification  opportunities,  still  they 
required  mortgage  insurance  on  low  down  payment  conventional 
loans  and  more  recently  additional  insurance  on  an  entire  pool 
of  mortgages.  For  private  insurance,  Swan  acknowledged  that 
scholars  believed  the  private  mortgage  insurers  enjoyed 
monopoly  rents  due  to  the  small  number  of  providers  for  many 
lenders.  With  significant  growth  in  both  the  federally 
sponsored  credit  agencies  and  the  private  mortgage  insurance 
industry,  the  mortgage  default  risk  shifted.  These  factors 
worked  in  concert  with  the  deregulation  of  mortgage  issuers  to 
force  competitive  pricing  of  mortgage  contracts. 

In  an  untested  model.  Swan  defined  the  value  of  private 
mortgage  insurance  policies  as  the  net  present  value  of  the 
premium  income,  the  cost  of  issuance  and  the  funds  available 
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in  the  fair  insurance  premiums  was  large  and  independent  of 
the  costs  of  default,  or  to  the  level  of  inflation  across 
loan-to-value  ratios.  With  changes  in  the  mortgage 
amortization  period,  higher  inflation  prompted  increases  in 
the  default  premia.  With  lower  interest  rates,  the  fair 
premia  dropped  reflecting  the  reduction  in  the  expected  loss 
from  default. 

In  an  extension,  Cunningham  and  Hendershott  found  that 
the  cost  of  default  risk  on  80%  conventional  loans  was 
identical  with  the  fee  that  FHA  should  have  charged  for  an  80% 
loan-to-value  ratio  mortgage.  This  implied  that  with  the  same 
real  risk-free  rate,  the  same  liquidity,  and  the  same 
prepayment  risk,  the  CONV-FHA  spread  would  have  a value  not 
significantly  different  from  zero. 

Cunningham  and  Hendershott  concluded  that  the  borrower's 
default  decision  was  driven  by  his  moving  costs.  They  showed 
that  in  an  inflationary  environment,  there  was  a critical 
house  price  at  which  the  borrower  had  the  economic  incentive 
to  default,  but  other  nonfinancial  considerations  increased 
the  opportunity  cost  of  defaulting.  This  suggested  that 
significant  negative  equity  must  occur  before  default  was 
economically  justified. 

Smith  (1982)  implied  that  mortgage  insurance  helped  to 
between  borrower  and  lender.  Factors 


resolve  conflicts  t 
affecting  insurance 


dynamic 
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that  tor  mortgages  prepaid  in  later  years,  a bond  of  equal 
maturity  and  duration  was  not  likely  to  have  comparable 
coupons.  Despite  these  revelations,  mortgage  yields 
calculated  with  an  estimate  of  average  termination  age 
remained  the  dominant  basis  of  most  mortgage  contracts  and 
trades.  Additional  reasons  to  abandon  this  approach  were 
studied  by  Green  and  Shoven  (1986) . 

sr.ssn_ana  Shpven  (1986)  observed  that  between  the  late 
1970s  and  the  early  1980s,  the  practitioner  rule-of-thumb 
estimate  of  mortgage  termination  changed  from  seven  years  to 
twelve  years.  They  attributed  the  change  to  a 1978  case — 
Wellenkamp  versus  Bank  of  America — that  prohibited  the  use  of 
due-on-sale  clauses  for  the  sole  purpose  of  raising  mortgage 
rates.  Green  and  Shoven  estimated  the  effect  of  this  ruling 
on  prepayment  rates  and  value  transferred  from  lenders  to 
borrowers.  They  recognized  that  the  prepayment  decision  was 
primarily  determined  by  personal  circumstances  of  the  owner. 
By  analyzing  data  on  3,938  individual  mortgages24  held  by  two 
California  Savings  and  Loan  Associations,  they  observed 
nonfinancial  motivations  for  prepayment. 

Green  and  Shoven  estimated  the  probability  of  turnover  at 
each  tenure  as  a function  of  the  relationship  between  the 

balance.  They  assumed  a "baseline  hazard"  that  reflected  the 


24  Eighty-four  percent  of  the 


futures  are  smaller  than  when  hedging  with  Treasury  bill 
futures,  the  error  with  average  life  was  4.33  times  as  large 
as  the  error  with  actual  life.  Lenders  who  attempted  to 
immunize  a portfolio  of  conventional  mortgages  using  GNMA 
futures  and  average  mortgage  lives  were  ineffective  in 
protecting  themselves  from  interest  rate  risk.  Other 

prepayment  options  as  predicted  by  contingent  claim  models. 
Most  contingent  claim  models  included  an  assumption  that 

Using  a variety  of  hazard  models  to  forecast  the  conditional 
probability  of  prepayment,  Quigley  and  Van  Order  tested  over 
6,300  non-assumable,  default-free,  conventional  mortgages 
issued  between  1976  and  1980.  The  key  contribution  of  their 
study  was  the  use  of  a measure  of  the  extent  to  which  the 
prepayment  option  was  "in  the  money"  as  an  explanatory 
variable.  The  measure  was  computed  by  subtracting  the  par 
value  from  the  present  value  of  the  remaining  payments  plus 
the  value  of  the  call  option  and  dividing  the  result  by  par. 
This  represented  the  percent  savings  available  by  refinancing. 

The  method  of  partial  likelihood  was  used  to  estimate  the 
proportionality  of  the  conditional  probability  of  prepayment 
hazard  relationship.  In  the  1976-80  market  where  interest 
rate  varied  from  8%  to  13%,  mortgages  with  contract  rates 


percentage  savings  from  prepayment 
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proxy.  Buser  and  Hendershott  relied  on  the  implicit 
difference  method  of  Brennan  and  Schwartz  (1977)  to  estimate 
the  constant-elasticity  standard  deviation  (CES) . Their 
estimates  of  CES  were  higher  when  rates  were  mor 
but  differences  from  earlier  periods  were  small. 

With  a zero  refinancing  wedge  assumption 
parameters  at  Dunn  and  McConnell  base  values,  the 
value  of  the  call  option  in  8%  coupon  GNMAs  was  mos 
to  the  yield  on  infinite-maturity  default-free  debt  (the  proxy 
for  the  long-run  mean  of  the  process)  and  the  interest  rate 


speed  of  adjustment.  The  call  valu< 

deviation  and  relatively  insensitive 
parameter  values.  These  results  wer 
for  mortgages  in  market  conditions  of 
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parameter  values  than  in  the  other  two  cases.  Last,  they 
compared  the  call  option  value  for  GNMAs  based  on  15-year  and 
30-year  level-payment  mortgages  and  30-year  graduated-payment 
mortgages  (GPMs) . Buser  and  Hendershott  found  that  the  call 


* insensitive  t 


in  all  parameter  values. 


different  parameter  values  and  spot  rates  did  not  alter  the 
call  premium. 

Buser  and  Hendershott  concluded  that  the  contingent 
claims  methodology  was  operationally  less  reliable  in  the 
valuation  of  options  on  bonds  than  in  the  analogous 

models  were  more  appropriate  for  comparative  valuation  of 
financial  securities,  but  not  absolute  valuation.  Support  for 


d a two-state  option  pricing  model  to 
simulate  the  value  of  prepayment  options  for  fixed-rate 
mortgages  (FRMs) . Because  the  property  owner  also  owned  the 
non-transferable  prepayment  option,33  maximizing  property 
value  would  not  always  maximize  option  value.  Hall  suggested 
that  traditional  OPMs  overvalue  the  mortgage  call  option  for 
borrowers  with  nonfinancial  incentives. 

By  assuming  risk  neutrality,  a fixed  prepayment  penalty, 
no  arbitrage,  dominance,  and  the  existence  of  a riskless 
interest  rate,  Hall  estimated  the  interest  rate  process  using 
a binary  model  of  interest  rate  movements  assuming  path 


32  See  Black  and  Scholes  (1972)  and  Merton  (1973). 

33  Most  mortgages  had  due-on-sale  clauses  that  gave  the 
the  property  was  sold. 


He  calculated  hedge  ratios,  and  uniquely  determined  the  option 
price  and  the  value  of  the  underlying  debt.  By  varying  the 
mean  and  standard  deviation  parameter  estimates.  Hall 
estimated  the  option  value  and  the  contract  interest  rate  and 


parameters.  Changes  in  standard  deviation  had  a much  larger 
impact  on  value  of  the  prepayment  option  than  changes  in  the 
mean.  Hall  also  found  that  a lender  loss  more  by  reducing  the 
penalty  than  by  reducing  the  prepayment  penalty  period.  He 
reported  that  short-termed  fully  amortized  mortgages  and 
mortgages  with  balloon  payments  had  less  valuable  prepayment 
options  than  long-termed  fully  amortized  mortgages. 

The  studies  about  valuation  of  mortgage  prepayment 
revealed  that  prepayment  depended  on  the  borrower's  personal 
situation,  mortgage  age,  discount  points,  interest  rates  and 
foreclosure.  Curley  and  Guttentag  (1974)  showed  that  lenders 
priced  foreclosure  costs  in  the  original  contract.  Curley  and 
Guttentag  (1977)  reported  patterns  in  the  measurement  error 
for  termination  and  suggested  that  the  patterns  could  be  used 
to  diversify  the  lender's  interest  rate  risk.  Green  and 
Shoven  (1986)  introduced  nonfinancial  incentives  and  rules  on 
due-on-sale  clauses  as  prepayment  motives.  Anderson  and 
Chiang  (1987)  found  that  using  GNMA  futures  was  not  an 
effective  means  of  immunizing  a mortgage  portfolio.  Quigley 


and  Van  Order  (1990)  noted  that  savings  from  refinancing 
motivated  prepayment. 

Many  factors  noted  in  the  prepayment  studies  affected  the 
value  of  the  entire  mortgage  contract.  Buser  and  Hendershott 
(1984)  concluded  that  OPMs  did  not  capture  all  the  factors  for 
the  valuation  of  mortgage  prepayment.  Even  so,  OPMs  and  other 
contingent  claim  models  dominated  the  literature  for  the 
valuation  of  the  entire  mortgage  contract. 

The  Valuation  of  the  Entire  Mortgage 

free  fixed-rate  GNMA  mortgage-backed  securities  (MBS) 
calculated  by  two  yield  based  models  and  a contingent  claims 
model.  The  discrete-time  and  static  yield  based  prices  were 
generated  by  two  certainty  models:  (1)  the  average  life 
procedure  that  assumed  prepayment  in  the  12th  year  of  a 30 
year  FHA  mortgage  contract,  and  (2)  an  abbreviated  version  of 
the  1974  Curley  and  Guttentag  (CG*)  model  that  assumed  the 
yield-to-maturity  was  the  same  for  all  GNMAs  and  actual 
prepayment  history  produced  a more  accurate  estimate  of  the 
conditional  probability  of  prepayment.  The  continuous-time, 
dynamic  and  uncertain  contingent  claims  model34  assumed  that 
the  risk-free  interest  rate  followed  a mean  reverting 
stationary  Markov  process  allowing  an  optimal  prepayment 
policy  to  exist.  Under  the  optimal  prepayment  strategy,  a 
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mortgagor  prepaid  the  existing  loan  with  an  otherwise 
identical  loan  at  an  effective  rate  of  interest  below  the 
initial  contract  rate. 

Dunn  and  McConnell  (1981a)  found  that  the  closer  the 
newly  issued  security's  price  was  to  par,  the  smaller  the 
price  differences  between  models.  They  also  noted  that  for 
longer  time  to  maturity,  the  prices  from  the  average  life 
model  were  always  less  than  the  prices  with  the  contingent 
claims  model  and  usually  less  than  the  abbreviated  CG*  prices. 
For  higher  prepayment  rates,  the  price  differences  were  larger 
because  the  average  life  procedure  did  not  allow  prepayment  in 
early  years.  When  the  term  structure  was  flat,  all  three 
models  generated  similar  prices.  When  the  term  structure  was 
rising,  the  contingent  claims  model  generated  prices  greater 
than  the  yield  based  models.  When  the  term  structure  was 
falling,  the  CG*  model  consistently  estimated  higher  prices. 
These  results  reflected  the  flat  term  structure  assumption 
inherent  in  the  average  life  and  the  CG*  models.  Except  with 
lower  prepayment  rate  assumptions,  the  price  differences  were 

Dunn  and  McConnell  (1981a)  concluded  that  the  contingent 
claims  model  was  superior  because  it  captured  the  dynamics  of 
the  prepayment  option.35  Because  prices  were  quoted  in  one 
thirty-seconds  of  a dollar  and  since  the  GNMA  securities  were 
traded  in  large  dollar  amounts,  a small  improvement  in  the 
this  conclusion. 


Hendershott  (1984)  refuted 


price  estimates  could  be  beneficial  to  dealers  and  investors 
in  GNMA  mortgage-backed  securities. 

Dunn  and  McConnell  (1981b)  used  their  1981a  contingent 
claims  pricing  model  to  compute  prices  of  four  default-free 
securities  to  value  the  amortisation  feature,  the  call 
option  and  the  prepayment  option.36  The  results  were  used 
to  isolate  the  effects  of  security  features  on  returns  and 
risks.  The  model  allowed  not  only  optimal  prepayments,  but 
also  non-optimal  prepayments  following  a Poisson-driven 
process. 

Optimal  call  exercise  precluded  bond  prices  from 
exceeding  the  principal  balance.  Since  perfect  markets  were 
assumed  and  the  uncertainty  of  non-optimal  prepayments  was 
unique,  this  risk  could  be  costlessly  diversified  away.  The 
value  of  each  security  was  modeled  by  a risk-adjustment 
parameter,  a speed  of  adjustment  parameter,  and  the 
instantaneous  variance  of  the  interest  rate.  To  calculate 
prices,  they  assumed  an  original  term  of  30  years,  an  8% 
coupon  and  the  instantaneous  interest  rate  was  allowed  to  vary 

computed  by  subtracting  the  value  of  a non-amortizing, 
callable  bond  from  the  value  of  a non-amortizing,  non-callable 


36  Hendershott  and  Van  Order  (1987)  described  the 
amortization  schedule  as  the  boundary  condition  that  the 
mortgage  had  zero  value  at  maturity. 


identified 


an  amortizing,  non-callable  bond  less  the  value  of  a GNMA 
security  with  the  optimal  call  policy.  Since  the  value  of  a 
callable  bond  could  not  exceed  its  price,  the  call  option 


value  was  smaller  when  the  currt 
Therefore  when  rates  were  high,  the  callable  security  was  less 
interest  rate  sensitive.  The  call  feature  reduced  the 
expected  return  and  the  holder's  exposure  to  interest  rate 
risk.  When  the  time  to  maturity  was  distant,  the  call  feature 
had  greater  value  than  the  other  options. 

The  value  of  the  amortization  feature  was  computed  by 
subtracting  the  value  of  an  amortizable  security  from  the 
value  of  an  otherwise  identical  non-amortizing  security.  Dunn 
and  McConnell  (1981b)  reported  that  the  small  contribution 
caused  the  amortizing  bond  to  be  more  valuable  when  current 
rates  were  high  and  the  non-amortizing  bond  to  be  more 


valuable  when  current  rates  fell  below  the  coupon  rate.  The 
amortization  feature  had  the  largest  impact  on  value  with  a 
short  term  to  maturity. 

Suboptimal  payments  were  analyzed  by  comparing  the 
computed  values  of  GNMA  securities  with  optimal  prepayment 
policies  to  GNMA  values  when  prepayment  was  suboptimal.  The 
value  of  suboptimal  prepayment  to  the  holder  was  greater  with 
larger  discounts.  Both  the  interest  rate  risk  and  expected 
return  of  a GNMA  security  fell  when  suboptimal  payments  were 
made.  Although  this  unsystematic  risk  was  not  compensated, 


sensitivity 


suboptimal  prepayment  reduced  the 
changes  in  the  interest  rates.  As  the  remaining  term  to 
maturity  declined,  the  prices  for  non.-callable  bonds  and 
callable  bonds  with  optimal  call  policy  declined  to  an 
asymptote.  Dunn  and  McConnell  (1981b)  also  found  that  the 
value  of  the  GNMA  security  with  suboptimal  prepayment 
decreased  rapidly  up  to  30  years.  With  a better  understanding 
of  mortgage  price  behavior,  researchers  began  to  ponder  the 
relationship  between  mortgage  prices  and  the  prices  of  U.S. 


Treasury  bonds. 

Dunn  and  Singleton — (1983)  tested  a discrete  time, 
consumption  based  model  of  security  prices  to  consider  the 
widely  held  view  that  GNMA  pass-through  securities  were 
"incorrectly"  priced  relative  to  long-term  U.S.  Treasury 
bonds.  Using  8%,  fixed-rate,  single  family  concurrent  date 
GNMA  securities  from  February  1972  to  June  1978,  they  computed 
the  monthly  cash  flows  and  holding  period  returns. 


In  the  investigation  of  the  restrictions  on  prices 
imposed  by  intertemporal  utility  maximization  problems  under 
uncertainty,  Dunn  and  Singleton  assumed  that  decision 
intervals  were  identical  with  the  data  interval  (one  month), 
that  the  consumption  growth  rates  and  security  returns  were 
stationary  in  a joint  distribution  and  that  unscheduled 
prepayments  were  known  at  the  end  of  each  month.37 


37  Unlike  other  pricing  models  that  assumed  continuous 
time,  Dunn  and  Singleton  (1983)  avoided  the  problem  of 
temporal  aggregation  and  the  need  to  specify  the  economic 
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compared  monthly  bond  prices 
.979  using  three  pricing  models.  Two  of  the  models 
single-state  variable  and  the  authors  contributed 
a two-state  model.  Brennan  and  Schwartz  (1985)  inferred 
pricing  errors  between  GNMA  securities  and  U.S.  Treasury  bonds 
by  the  alternative  models.  They  reported  that  assumptions 
regarding  call  policy  significantly  impacted  the  value 
estimates . 


employed  a 


The  short  rate  model  assumed  that  all  default-free 
security  values  depended  a single  stochastic  variable — the 
current  short  rate.  The  Black-Scholes-Merton  single  state 
model  assumptions  included  that  values  of  securities  were  a 
function  of  the  risky  nonstochastic  instantaneous  interest 
rate  and  time.38  The  more  dynamic  Brennan-Schwartz  two- 
interest  rate  model  assumed  that  all  default-free  bonds  could 
be  valued  in  terms  of  a short  and  a long  stochastic  interest 
rate,  the  coupon  rate,  the  face  value  of  unity,  the  maturity 
date,  and  the  market  price  of  risk  function.  For  both  the 


Scholes  (1972, 


Black-Scholes-Merton  and  Brennan-Schwartz  models,  the 
underlying  asset  was  a consul  bond. 

Brennan  and  Schwartz  (1985)  found  that  both  of  the 
single-state  variable  models  substantially  understate  the 
value  of  short-term  call  options  on  20-year  bonds  relative  to 
the  two-state  model.  They  further  explained  that  under  an 
optimal  call  strategy,  the  GNMA  value  may  fall  on  either  side 
of  the  bond  value.  With  high  long  rates,  the  GNMA  traded  at 
a premium.  They  attributed  this  result  to  the  amortizing 
feature  of  the  GNMA  that  was  not  available  in  the  U.S. 
Treasury  bond.  The  additional  uncertainty  in  the  two  state 
model  generated  a larger  value  of  the  call  option.  The 
limited  conclusiveness  of  studies  on  residential  mortgage 
value  caused  researchers  to  consider  the  valuation  of 
commercial  mortgages. 


a seminal  pricing  model  for  commercial  mortgages  and  their 
mortgage-  backed  securities  (MBS) . When  compared  to  the  terms 
of  bond  contracts,  the  covenants  on  commercial  mortgages  were 
simple  and  homogeneous.  Less  complex  than  residential 
mortgages,  commercial  mortgages  were  collateralized  primarily 
by  buildings  financed  with  only  one  mortgage.  More  than  half 

commercial  borrower  was  expected  to  be  a value  maximizer, 

default  would  be  financially  optimal,  and  that  non-prepayable 


default  option 


KKME  (1987)  illustrated  that  the  MBS  value  was  passively 
based  on  the  value  of  the  underlying  mortgage.  Although  the 
MBS  was  considered  default-free,  when  the  mortgagor  defaulted 
on  a mortgage,  the  issuer  of  the  MBS  was  legally  obligated  to 


The  KKME  (1987)  economic  setting  employed  * 
instantaneous  mean  reverting  interest  rate  process  with 
building  values  that  incorporated  appreciation  and  the 
expected  rate  of  return  on  assets.  The  commercial  mortgage 

the  unpaid  balance  as  a balloon  payment  after  the  ISth 
year.39  Assuming  perfect  capital  markets  and  no  real 
transaction  costs,  the  mortgage  value  was  modeled  as  a 
function  of  uncertain  future  property  values,  a continuous 
is,  the  value  of  the  scheduled 


payments,  the  value  of  the  prepayment  option,  and  the  value  of 

KKME  (1987)  recognized  that  prepayment  could  be 
restricted  by  a lockout  period  and  deterred  by  the  borrower's 

occur  at  almost  anytime,  the  value  of  the  prepayment  option 
reflected  the  lost  opportunity  for  future  prepayment. 


commercial 


payment 
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related  mortgage  contract.  Because  of  the  complexities  of 
residential  mortgages,  other  scholars  joined  KKME  by 
evaluating  mortgage  valuation  models  using  commercial 
mortgages. 

Titman  and  Torous  (1989t  formed  and  tested  a contingent 
claims  model  of  commercial  mortgage  values  as  a function  of 
the  instantaneous  risk-free  rate  and  the  value  of  the 
mortgaged  building.  Combined,  the  default-free  bond,  the 
building,  and  the  mortgage  created  a risk-free  portfolio. 
They  identified  the  critical  building  value  that  made  default 
optimal . 

For  comparison,  Titman  and  Torous  valued  the  same 
securities  using  a naive  pricing  model  that  assumed  a constant 
conditional  probability  of  default.  Mortgage  prices  depended 
on  this  probability,  the  total  number  of  promised  payments, 
and  the  current  price  of  a default-free  bond  with  identical 
promised  payments  through  the  date  of  default. 

Titman  and  Torous  examined  rates  quoted  by  six  large 
insurance  companies  for  three-,  five-,  seven-,  and  ten-year 
prepayment-free,  commercial  bullet  mortgages.  Using  nonlinear 
least  squares  procedures,  they  estimated  parameters  for  the 

long-term  default-free  rate  was  low,  the  model  tended  to 
underprice  Treasury  bonds  with  three  years-to-maturity  and 
overprice  bonds  with  ten  years-to-maturity.  Since  the  errors 


S'SfeS'.SSV 


GNMA  30-year  single-family  pools  from  January  1978  to  November 
1987,  they  used  maximum-likelihood  techniques  in  a 
proportional-hazards  model  to  estimate  a GNMA  prepayment 

The  prepayment  function  was  used  to  extend  the  two  state 
models  employed  by  Brennan  and  Schwartz  (1985)  in  a 
continuous-time  model  of  GNMA  mortgage-backed  security  value. 
The  one-month  certificate  of  deposit  rate  captured  current 
prepayment  incentives.  The  exponential  average  of  past  long- 
term Treasury  bond  yields  proxied  the  effects  of  past 
refinancing  rates  on  current  prepayment  decisions.  Other 
variables  included  the  percentage  of  pools  previously  prepaid 
and  the  mortgage  age.46  The  prepayment  model  identified  the 
cash  flows,  and  the  MBS  model  calculated  the  present  value  of 

A valuable  contribution  of  Schwartz  and  Torous  was  the 
comparison  of  MBS  valuation  models  with  varying  prepayment 

prepayment  function  to  values  computed  assuming  an  optimal 
call  policy,  using  the  FHA  prepayment  experience,  and  to 
values  for  non-prepayable  mortgages.  They  found  that  MBS 
values  were  insensitive  to  the  prevailing  short  rate,  but 
highly  influenced  by  the  prepayment  assumption. 


46  Seasonality  had  no  significant  effect  on  the 
probability  of  prepayment,  so  it  was  excluded  from  the  model. 


Allowing  for  both  rational  and  irrational  prepayment,  the 
FHA  experience  model  gave  more  realistic  results  than  the 
optimal  prepayment  model.  For  high  long-rates,  the  value 
estimates  differed  greatly — the  non-prepayable  mortgage 

experience,  the  Schwartz  and  Torous  model  and  the  optimal 
prepayment.  For  low  long-rates,  values  were  closer,  but  the 
FHA  prepayment  estimated  the  highest  values,  the  optimal 
prepayment  generated  the  lowest  values  and  the  non-prepayable 
values  were  slightly  less  than  the  values  estimated  with  the 
prepayment  function.  The  optimal  prepayment  models  did  not 

decisions.  The  authors  stated  that  their  model  provided 
mortgage  prices  consistent  with  the  premiums  at  which  MBSs 

David  Shimko  1 19891  developed  a theoretical  contingent 
claim  model  to  value  securities  with  discrete  stochastic 
expected  cash  flows  generated  by  a Poisson  arrival  process. 
The  cash  flows  had  systematic  risk,  where  the  timing  was 
independent  of  the  state  variables.  Cash  flow  changes  were 
generated  by  jump  and  continuous  processes  with  arrival 
frequencies  that  were  correlated  with  state  variables  in  the 
economy.  Shimko  used  the  cash  flow  arrival  rate  in  the  set  of 
relevant  state  values.  The  arrival  intensity  of  the  cash 
flows  was  assumed  to 


follow  a lognormal  diffusion  process 
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lognormal  process  and  that  the  return  from  owning  a house  came 
from  price  appreciation  and  a service  flow  that  was 
proportional  to  the  house  value.  The  default-free  nominal 
interest  rate  followed  a mean-reverting  process,  transactions 
costs  were  zero,  and  insurance  premiums  were  fully  paid  at 
origination.  They  modeled  prepayment  with  the  PSA  schedule. 

KKME  (1987,  1992)  illustrated  a state  space  of  values  and 
rates  that  showed  regions  of  prepayment,  default  and 
continuation.  The  KKME  (1992)  distinction  was  the  recognition 
of  personal  inducements  to  terminate  like  divorce,  job 
changes,  retirements,  or  deaths.  KKME  (1992)  also  considered 
that  continuation  was  rational  only  if  the  right  to  prepay  or 
default  in  the  future  was  valuable.  After  balancing 
combinations  of  points  and  contract  rates,  KKME  (1992) 
depicted  the  values  of  six  FRMs  with  various  combinations  of 
the  default  option,  the  prepayment  option  or  insurance 
coverage.  In  the  lender's  portfolio,  an  uninsured,  non- 
callable,  default-free  mortgage  was  equal  to  the  present  value 
of  the  amortizing  payments  and  had  an  increasing  linear 
relationship  with  the  contract  rate. 

Four  of  the  remaining  five  combinations  had  the  lender's 
position  increasing  in  the  contract,  but  the  relationship  was 
no  longer  linear.  When  the  prepayment  or  default  option  was 
introduced,  the  value  of  the  mortgage  to  the  lender  fell  by 
the  value  of  the  option.  With  no  insurance  and  no  default 


mortgage 


value  would  not  exceed  par.  With  no 
insurance  and  no  prepayment  risk,  the  mortgage  value  was 
limited  by  the  house  value.  When  an  uninsured  mortgage  had  a 
joint  option  to  default  or  prepay,  the  lender's  position 
included  the  present  value  of  promised  payments  minus  an 
amount  less  than  the  sum  of  the  values  of  the  separate  options 
but  greater  than  either  individual  option  value.  Because  of 
the  substitutability  between  the  default  and  prepayment 
options,  the  lender's  position  was  lowest  with  the  joint 
option  and  no  insurance.  The  only  combination  that  can  exceed 
the  value  of  the  home  was  a non-callable  mortgage  with  an 
insured  default  option. 

In  the  sixth  combination,  the  more  realistic  mortgage 
with  a joint  option  and  insurance  had  the  least  predictable 
behavior.  For  lower  contract  rates,  the  lender's  position  was 
increasing  in  the  contract  rate,  but  for  higher  contract 
rates,  the  lender's  position  declined.  Insurance  lowered  the 
required  contract  rate  and  reduced  the  prepayment  value. 

Assigning  a base  set  of  values  for  terms  of  the  mortgage 

contract  insured  100%. 49  They  suspected  that  the  typical 
borrower  would  have  defaulted  before  the  house  value  fell 
enough  to  make  more  coverage  valuable.  Default  was  based  on 


considered  full 


guarantee 


market  values,  but  insurance  paid  at  par  and  the  lender  still 
lost  the  promised  future  payments. 

In  other  tests,  KKME  (1992)  found  that  disregarding 
default  risk  had  a small  value  for  small  equity  contributions 
and  minimal  house  price  movement.  However,  the  mortgage  value 
was  seriously  biased  for  large  loan-to-value  ratios  and  house 
price  volatilities.  With  high  volatilities,  the  joint  option 
value  increased  and  the  value  of  the  mortgage  decreased.  The 
net  effect  to  the  lender's  position  depended  on  the  level  of 
insurance.  For  lower  interest  rates,  insurance  value 
approached  zero  and  mortgage  value  was  limited  to  par.  At 
higher  interest  rates,  there  was  a small  chance  of  prepayment, 
joint  options  had  negative  values  due  to  nonfinancial 
incentives,  and  the  value  of  the  lender's  position  rose. 

KKME  (1992)  noted  that  the  marginal  impact  of  prepayment 
in  the  presence  of  default  exceeded  the  marginal  impact  of 
default  in  the  presence  of  prepayment.  The  substitution 
effects  between  prepayment  and  default  suggested  that  each 
option  had  less  value  in  the  presence  of  the  other  and 
neither  could  be  properly  valued  without  considering  the 
benefits  of  the  present  and  future  t 


Summary  pf  Pricing  studies 

The  pricing  studies  were  numerous  and  diverse.  This 
section  summarizes  evidence  from  the  pricing  studies  that 
impact  this  dissertation  on  the  mortgage  yield  spread. 


Because  both  security  prices  and  security  rates  are  affected 
by  market  forces  and  since  both  reflect  the  underlying  risk  of 
the  securities,  prices  and  rates  are  affected  by  the  similar 
characteristics  from  market  forces,  contract  terms,  and 
financial  market  practices  regarding  the  specific  security 
type. 

Although  bonds  were  reasonably  priced  by  OPM,  there  was 
evidence  that  the  options  on  a residential  mortgage  contract 
were  not  appropriately  priced  by  OPMs.  Cunningham  and 
Hendershott  (1984)  noted  that  mortgage  insurance  premia  valued 
with  OPMs  did  not  approximate  the  costs  of  default.  Buser  and 
Hendershott  (1984)  concluded  that  OPMs  did  not  capture  all  the 
factors  for  the  valuation  of  mortgage  prepayment.  Given  the 
nonfinancial  motives  for  mortgage  termination,  it  seemed 
realistic  that  Brennan  and  Schwartz  (1985)  found  that  mortgage 
value  is  affected  by  prepayment  assumptions. 

Support  for  OPMs  was  found  in  Dunn  and  McConnell  (1981a) 
who  suggested  that  OPMs  capture  non-optimal  prepayment.  Dunn 
and  McConnell  (1981b)  recognized  that  the  amortization  feature 

Additional  support  for  OPMs  was  found  by  Dunn  and  Singleton 
(1983)  who  priced  GNMAs50,  and  KKME  (1987)  who  priced 
commercial  mortgages.  Titman  and  Torous  (1989)  agreed  that 


50  Even  so,  Schwartz  and  Torous  (1989)  found  that  the  use 
of  FHA  experience  was  a better  predictor  of  MBS  prepayment 


contingent  claims  models  fairly  estimate  commercial  mortgage 


The  conflicting  debate  regarding  the  efficacy  of  OPMs  for 
mortgage  valuation  was  complicated  by  the  presence  of  joint 
options — to  default  or  to  prepay.  KKME  (1987,  1992),  and 
Hendershott  and  Van  Order  (1987)  concluded  that  the 
substitution  effects  of  the  option  to  prepay  versus  the  option 
to  default  would  offset  within  the  mortgage  valuation  model. 
On  the  other  hand,  O'Keefe  and  Van  Order  (1990)  found  evidence 

instrument  was  priced  above  or  below  par.  This  position  was 
supported  by  Quigley  and  Van  Order  (1990)  who  found  that  the 
option  must  be  in  the  money  by  about  10%  before  it  was 
exercised  rapidly.  Despite  the  0PM  controversy,  this 
dissertation  considers  the  impact  of  evidence  from  pricing 
studies  on  the  mortgage  yield  spread. 

The  Relationship  Between  Prices  and  Yield  Spreads 


using  models  similar  to  Black  and  Scholes  (1972,  1973)  and 
Merton  (1973,  1974)  that  use  option  pricing  in  a continuous 

differential  studies  in  a dissertation  about  the  conventional 
mortgage  yield  spread,  the  following  derivation  solves 
mathematically  for  the  relationship  between  pricing 
differentials  and  yield  differentials.  This  helps  to  infer 


Given  (1)  and  (2),  the 
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majority  represents  repayment  of  principal) , then  the  price 
differential  between  bonds  and  mortgages  can  be  restated  as 


To  rearrange  equation  (2-4)  to  isolate  the  yield  differential 
in  terms  of  the  price  differential,  divide  both  sides  of  (2-4) 


(2-5) 


Multiply  (2-5)  by  the  common  denominator  (1+R,) (1+R„) : 

Cancel  common  terms  on  right  hand  side  of  equation  (2-6) : 

(1+Rj)  tl+R.,1  (PT-PH)  “ (1+Rh)  - (1+Rt)  (2-7) 

( PMT  ) 

Group  common  terms  on  right  hand  side  of  (2-7)  to  isolate  the 
yield  differential: 

(1+Rj)  (1+R„)  (PT-P„)  - (R„  - Ry)  (2-8) 

Equation  (2-8)  gives  the  relationship  between  the 
mortgage  yield  spread  and  the  price  differential.  The  right 
hand  side  of  equation  (2-8)  is  expected  to  be  positive  because 
the  mortgage  rate  compensates  for  additional  prepayment, 
default,  and  liquidity  risk  that  is  not  present  in  the  safer, 
lower  yielding  Treasury  bond.  Since  interest  rates  and 
payments  are  positive,  the  sign  of  the  left  hand  side  is 
determined  by  the  price  differential.  In  order  for  equation 


more  for  a less  risky  security.  In  a static  analysis,  there 
seems  a direct  relationship  between  the  price  and  the  rate 
differentials  where  for  every  $1  change  in  the  price 
differential,  there  will  be  the  following  change  in  the  rate 
differential: 


(2-9) 


The  problem  with  applying  equation  (2-8)  empirically  is  that 
the  market  forces  that  affect  RM  are  also  likely  to 
simultaneously  change  the  values  of  itp,  PH,  and  PT.  Given  the 
dynamic  relationship  between  rates  and  prices,  the  reaction  of 
the  spread  to  price  changes  would  be  indeterminant,  a priori. 


The  .Determinant? 


Spreads 


This  dissertation  examines  the  determinants  of  the 
mortgage  yield  spread.  As  in  the  preceding  review  of  pricing 
studies,  this  review  recognizes  that  the  bond  literature 
provided  early  evidence  of  the  determinants  of  interest  rate 
spreads.  This  review  first  highlights  a few  of  the  articles 
that  examined  bond  yield  spreads  and  then  discusses  studies 
that  focus  on  the  mortgage  yield  spread.  This  dissertation 
expands  on  the  lessons  learned  in  both  areas. 


The  .P.e.t.grminants  of  Bond  Yield  Spreads 

Fisher  (1959)  defined  the  risk  premium  as  the  net  of  the 
market  yield-to-maturity  on  a bond  and  the  corresponding  pure 


ss 


stock  differentials,  and  callability  on  the  yield  spreads. 
The  model  assumed  the  outstanding  stock  of  each  bond  type  was 
fixed,  the  supply  of  each  bond  type  was  exogenous,  and  that 
the  Fair  and  Malkiel  (1971)  assumptions  about  the  closure  and 
symmetry  of  the  system  of  equations  held. 

Three  variables  were  used  to  proxy  for  investor  estimates 
of  the  probability  of  default:  (1)  the  market  value  of  new 
orders  for  durable  goods — NO,  (2)  the  Standard  & Poor's  500 
Stock  Index  dividend  yield — DY,  and  (3)  the  Composite  Index  of 
Leading  Indicators — ILI.  For  data  from  1957  to  1969,  Ferri 
validated  the  importance  of  default  risk  to  the  industrial- 
government  spread  with  parameter  estimates  showing  the 
expected  sign  at  statistically  significant  levels.  In  tests 
of  the  utility-government  differential,  DY  was  the  only 
significant  default  risk  proxy.  None  of  the  default  risk 
proxies  were  significantly  related  to  the  industrial-utility 
yield  spread.  From  1969  to  1975,  the  coefficients  of  the 
default  risk  variables  were  higher  and  more  were  significant 
after  major  changes  in  economic  conditions  in  the  late 
sixties.  The  industrial-utility  spread  was  still  not 
significantly  related  to  the  default  risk  variables. 

From  1957-1969,  the  industrial-government  stock 
differentials  had  significant  impact  upon  the  related  spread. 
When  DY  was  used,  the  utility-government  spread  and  the 
industrial-utility  spread  were  significantly  related  to  their 
stock  differentials.  When  ILI  was  used,  the 


industrial- 


highly  significantly  related 


utility  spread  was 
industrial-utility  stock  differential.  After  1969, 

differences  in  outstanding  stocks  continued  to  influence 
industrial-government  and  utility-government  yield  spreads. 
However,  the  industrial-utility  yield  spread  was  no  longer 
affected  by  changes  in  relative  supply. 

From  1957-1969,  Ferri  measured  the  call  premium  by  the 
difference  between  the  yield  on  immediately  callable,  newly 
distributed,  Aa-rated  utility  bonds  and  the  yield  on  bonds 
that  have  a five  year  call  deferment,  but  were  otherwise 
identical.  This  measure  was  available  from  Salomon  Brothers 
during  that  period.  For  the  1969-1975  period  when  the  measure 
was  unavailable,  Ferri  used  the  ninety-day  Treasury  bill  rate 
to  represent  the  expected  movement  in  future  long-term  rates. 

In  both  periods,  Ferri  reported  that  the  proxies  for  call 
risk  were  significant  and  had  the  expected  relationship  to  the 
yield  differentials.  The  magnitude  of  the  parameters 
reflected  that  industrial  bonds  had  less  call  protection  than 
government  bonds  and  more  than  utility  bonds.  Ferri  concluded 
that  the  three  bond  classes  were  insufficiently  similar  to  be 
close  substitutes  in  the  early  period,  but  investors  began  to 
view  utilities  and  industrials  as  increasingly  close 
substitutes  in  the  1970s.  Similar  inter-market  bond  yield 
spreads  were  investigated  in  more  detail  in  the  next  study. 

Lamv  and  Thompson  f!988)  set  up  bond  pricing  models  to 
explain  a relative  yield  spread  and  an  absolute  yield  spread. 


They  computed  the  relative  yield  spread  by  taking  the 
difference  between  the  yield  on  an  issue  minus  the  yield  on  a 
comparable  maturity  index  and  dividing  that  difference  by  the 
yield  on  the  index.  The  relative  yield  spread  assumed  that 
risk  premia  were  priced  relative  to  the  general  level  of 
interest  rates.  Many  studies  adopted  U.S.  Treasury  bond 
yields  as  the  index  for  comparison. 53  Similarly,  Lamy  and 
Thompson  used  the  Treasury  yield  and  observed  that  many 
investment  bankers  price  primary  debt  using  a Treasury  yield 
as  a benchmark.  Treasury  securities  were  a precise  index 
since  it  was  easier  to  match  maturities  between  Treasury 

Lamy  and  Thompson  showed  that  with  either  the  absolute 
yield  or  the  relative  yield  specification,  the  structural 
coefficients  could  be  stated  as  a function  of  interest  rates. 
They  designed  two  tests  to  measure  the  structural  stability  of 
the  estimated  coefficients  in  the  alternative  specifications. 

In  regression  estimates,  the  absolute  yield  spreads  and 
the  relative  yield  spreads  for  392  investment  quality  issues 
were  regressed  against  determinants  found  to  be  significant  in 
previous  empirical  research.  Lamy  and  Thompson  found  the 
absolute  yield  spread  was  significantly  positively  related  to 
interest  rate  volatility,  and  the  presence  of  a sinking  fund 


53  Fisher  (1959),  Fair  and  Malkiel  (1971),  and  Ferri 
(1978)  used  Treasury  rates  in  absolute  yield  spreads. 


models  expanded  to  include  interactive  terms  between  each 
independent  variable  and  a guartile  dummy  variable.  The 
guartile  dummy  variable  had  a value  of  one  if  the  yield  tested 
was  from  the  upper  guartile  and  zero  otherwise. 

By  estimating  coefficients  for  the  195  observations  in 
the  two  extreme  guartiles,  Lamy  and  Thompson  tested  stability 
of  risk  premia  over  the  thirteen  plus  years  in  the  observation 
period.  The  most  revealing  result  was  that  the  determinants 
measuring  the  interaction  with  default  risk  variables  were 
each  significant  with  the  absolute  specification  and 
nonsignificant  with  the  relative  specification.  This  showed 
that  the  structural  coefficients  of  the  default  risk  proxies 
in  the  absolute  eguation  were  not  stable  over  the  interest 
rate  cycle.  When  rates  were  high,  the  default  proxies  were 
significant,  when  rates  were  low,  the  same  proxies  were 
nonsignificant.  They  concluded  that  the  relative  measure 
was  a more  appropriate  specification  for  yields  on  primary 
market  bonds  because  it  captured  the  effects  of  the  FRB  change 
and  had  stable  parameter  estimates. 

Summary  of  Bond  Yield  Spread  Studies 

In  this  section,  bond  yield  spread  studies  reported 
various  measures  of  the  call,  default  and  marketability 
features  in  a bond  contract.  Fisher  (1959)  showed  that 
investors  wanted  compensation  for  their  exposure  to  default 
and  liquidity  risk.  Fair  and  Malkiel  (1971)  offered 
additional  confirmation  of  the  importance  of  marketability. 


d absolute 


demanded 


Ferri  (1978)  documented  the  significance  of  not  only  default 
and  liquidity,  but  also  callability.  Finally,  Lamy  and 
Thompson  (1988)  found  the  liquidity  premium  to  be  a 
significant  determinant  of  relative  yield  spreads 
yield  spreads  for  high  and  low  levels 
These  results  provided  evidence  that 
compensation  when  call,  default,  or  liquidity 
in  corporate  bond  contracts. 

This  dissertation  furnishes  evidence  of  the  effects  of 
call,  default,  and  liquidity  risk  on  both  the  absolute  and  the 
relative  mortgage  yield  spread.  The  next  sub-section  reviews 
studies  of  the  determinants  of  mortgage  interest  rates  and 
various  mortgage  yield  spreads. 

The  Determinants  of  Mortgage  yield  Spreads 


Sandor  and  Sosln (1975)  studied  mortgage  spreads  to 

develop  a model  for  mortgage  default  risk  premia  charged  by 
north  California's  Citizens  Savings  and  Loan  Association  on 
conventional  mortgages  issued  from  1967  to  1971  for  owner- 
occupied  single-family  homes.  The  net  of  the  effective 
mortgage  contract  rate  and  the  effective  prime  rate  on  the 
loan  date  compensated  Citizens  for  the  extra  risk  of  the 
mortgage  over  a loan  made  to  a low  risk  customer. 

Sandor  and  Sosin  examined  the  pricing  policy  and  the 
costs  of  lending  to  different  classes  of  borrowers  using 
property  and  borrower  characteristics.  They  found  that  the 


mortgage  risk  premium  was  significantly  positively  related  to 
the  loan-to-appraisal  ratio,  the  presence  of  secondary 
financing,  and  a fair  property  condition.  The  loan  term  and 
a good  or  excellent  neighborhood  rating  were  significantly 
negatively  related  to  the  mortgage  risk  premium.  The  ratio  of 
monthly  housing  expense  to  monthly  income,  a fair  neighborhood 
rating,  the  loan  amount,  a good  property  rating  and  an 
excellent  property  rating  were  not  significant. 

Sandor  and  Sosin  stated  that  the  Citizen  priced  the 
mortgage  portfolio  by  funding  better  quality  property  and 
charging  higher  rates  to  borrowers  with  secondary  financing, 
high  debt  ratios,  and  high  loan-to-appraisal  ratios.  The 
lower  rates  for  longer  terms  and  larger  loan  amounts  reflected 
a policy  of  lending  more  money  for  longer  periods  to  high 
quality  borrowers.  The  interest  rates  for  securities 
reflected  the  risk  of  the  related  assets  and  individuals. 

The  next  study  considered  the  yield  spread  between  GNMA 

Haney  fl978>  evaluated  the  yield  spread  between  GNMA 
pass-through  securities  and  AAA  corporate  bonds  from  1971  to 
1976.  Although  the  first  GNMA  was  guaranteed  on  February  19, 
1970,  the  yields  were  not  available  until  a year  later.  GNMAs 

faith  and  credit  of  the  U.S.  Government.  This  enabled  the 
investor  to  transfer  legal  and  administrative  problems  to  the 
issuer  and  the  default  risk  to  the  guarantor. 
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when  disintermediation  caused  funds  to  flow  from  SSLs  to 
commercial  banks. 

A deficiency  of  Haney  was  the  assumption  that  default  of 
mortgages  lacked  affect  on  the  GNMA  investor.  Though  the 
investor  was  insured  payment  on  a GNMA  when  the  underlying 
mortgage  defaulted,  the  payment  was  before  maturity.  From  the 
GNMA  investor's  point  of  view,  mortgage  default  increased  the 
occurrence  of  prepayment  and  therefore  increased  the 
investor's  exposure  to  interest  rate  risk.  Additionally,  the 
use  of  a 12-year  prepayment  assumption  when  the  average  life 
of  GNMAs  was  lower  caused  the  duration  of  GNMAs  to  be 
overestimated.  More  evidence  of  behaviors  of  GNMA  mortgage 
yield  spreads  was  presented  in  the  following  study. 

Black.  Garbade.  and  Silber— BGS  (19811  directly  tested 
the  liquidity  premium  in  mortgage  yield  spreads.  They 
recognized  that  the  FHA-Treasury  yield  spread  compensated 
investors  for  exposure  to  reinvestment  risk,  market  risk, 
marketability  risk,  prepayment  risk,  credit  risk,  and 
servicing  costs.58  They  defined  "timing  risk"  as  the 
combination  of  reinvestment  and  market  risks  that  cause 
uncertainty  in  the  cash  flows  on  a mortgage.  By  focusing  on 
the  emergence  of  the  GNMA  pass-through  program,  BGS  examined 
the  secondary  mortgage  market  impact  on  the  cost  of  funds  for 
FHA  mortgages  from  1971  to  1978. 


58  Servicing  costs  were  set  to  50  basis  points  before 
1975  and  to  37.5  basis  points  thereafter. 
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and  AAA  bond  rates)  and  higher  levels  of  the  FHA  ceiling  rate. 
The  ceiling  lacked  affect  on  yields  when  it  was  set  within  75 
basis  points  below  the  FHA  yield.  It  appeared  that  the  FHA- 
GNMA  spread  was  unrelated  to  the  marketability  of  GNMAs. 
Therefore,  all  marketability  effects  of  the  FHA-Treasury 
spread  occurred  in  the  GNMA-Treasury  component. 

The  impact  of  the  GNMA  program  was  a reduction  in  the 
cost  of  funds  for  FHA  mortgages.  BGS  found  that  FHA  yields 
fell  by  .0192  times  the  Treasury  yield  per  $10  billion  of  GNMA 
volume.  This  showed  that  investors  valued  the  improved 
marketability  of  GNMAs  as  a funding  source  for  FHA  mortgages. 

Hendershptt,  Shilling,  and  Villani—HSV  (193?)  provided 
further  insights  regarding  secondary  mortgage  yield  spreads. 
In  an  analysis  of  yield  spreads  for  three  mortgage 
instruments,  HSV  compared  computed  yield  spreads  to  quoted 
yield  spreads  to  identify  reasons  for  disparity.  The  mortgage 
instruments  evaluated  were  GNMA  pass-throughs,  FHLMC 
participation  certificates  (PCs) , and  conventional  mortgage 
commitments.  As  in  prior  studies60,  the  quoted  yields  were 
based  on  the  rule-of-thumb  estimates  of  average  termination 


HSV  posited  that  the  mortgage-Treasury  yield  spreads 
adverse  refinancings,  assumptions,  or  defaults,  additional  tax 


60  See  Curley  and  Guttentag  (1974,  1977),  and  Kaufman  and 
Morgan  (1980) . 


burden  from  investment  in  mortgages,  origination 


market  inefficiencies.  They  adjusted  for  the  monthly  payments 
on  mortgages  and  semi-annual  payments  on  Treasury  securities 
as  well  as  for  expected  early  terminations.61 

HSV  reported  that  from  1974  to  1982,  the  quoted  GNMA- 
Treasury  and  FHLMC-Treasury  spreads  were  understated  relative 
to  the  respective  calculated  yields.  For  the  Conventional- 
Treasury  spreads,  the  quoted  series  exceeded  the  computed 
series  during  most  of  the  period.  The  results  were 
insensitive  to  assumptions  regarding  expected  terminations. 

When  the  quoted  spread  rose,  the  amount  of  the  rise 
understated  the  rise  in  the  computed  spread  by  a consistent 
30-40  basis  points  for  all  three  mortgage  contracts.  HSV 
attributed  this  pattern  to  shifts  in  the  level  and  slope  of 
the  yield  curve.  The  effect  of  the  failure  to  adjust  quoted 
rates  for  different  frequencies  in  payments  had  a greater 
effect  if  mortgages  were  not  trading  at  par  or  the  yield  curve 
was  not  flat.  HSV  showed  that  the  compounding  error  accounted 
for  nearly  half  the  understatement  for  GNMAs  and  FHLMCs  and 
more  than  the  entire  understatement  for  conventional 
mortgages.  The  balance  of  the  GNMA  difference  was  explained 
by  the  prepayment  assumptions  underlying  the  quoted  yields. 

models  after  acknowledging  that  OPMs  overestimated  the  value 


of  the  prepayment  option  by  assuming  an  optimal  call  policy. 
With  the  rise  in  mobility  and  divorce,  there  were  nonfinancial 
motives  for  the  termination  of  a mortgage.  Suggesting  that 
the  option  was  priced  in  conjunction  with  other  provisions, 
Milonas  employed  real  estate  variables  and  interest  rates  to 
explain  the  GNMA  spread  over  Treasury  bond  rates. 

Milonas  contrasted  the  OPMs62  with  linear  regression 
models.63  He  noted  that  the  OPMs  assumed  the  mortgagors 

in  the  presence  of  nonfinancial  motives,  refinancing  and  other 
transactions  costs  were  positive.  Additionally,  OPMs  ignored 
that  mortgagors  own  the  option  and  the  property  and  that 
decisions  they  made  to  maximise  the  property  value  might  not 
necessarily  maximise  the  option  value.  Brennan  and  Schwarts 
(1977)  added  suboptimal  prepayments  and  Brennan  and  Schwarts 
(1985)  stressed  callability  as  an  important  feature  in  OPMs 
that  correctly  price  GNMAs.  Hall  (1985)  used  a mean-variance 
two-state  process  of  interest  rates  to  price  the  prepayment 
option  separately  from  the  debt  instrument. 

The  linear  models  included  Curley  and  Guttentag  (1974) 
who  ignored  uncertainty  as  they  estimated  the  probability  of 
prepayment  using  FHA  actuarial  data.  BGS  (1981)  recognised 
that  the  GNMA-TREAS  spread  was  due  to  timing  risk  of 

62  Dunn  and  McConnell  (19Bla,b)  Brennan  and  Schwarts 
(1977,  1985)  and  Hall  (1985). 

63  Curley  and  Guttentag  (1974),  Black,  Garbade,  and 
Silber  (1981) . 
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and  tested  how  the  growth  in  mortgage  pass-through  securities 
altered  the  relationship  between  conventional  mortgage  rates 
and  Treasury  rates. 

Assuming  perfect  mortgage  markets,  Hendershott  and  Van 
Order  (1989)  developed  a model  of  GNMA  prices.  Using  weekly 
price  and  coupon  data,  they  described  the  GNMA  price  as  a 
function  of  interest  rate  levels,  the  slope  of  the  term 
structure,  coupon  rates,  and  the  volatility  of  interest  rates. 
With  the  perfect-market  price,  Hendershott  and  Van  Order 
(1989)  backed  into  a perfect-market  interest  rate.  They  ran 
regressions  of  the  retail  conventional  commitment  rates  on 
current  and  lagged  values  of  the  implied  perfect-market  rate. 
The  percentage  of  changes  in  the  GNMA  rate  reflected 
instantaneously  in  the  conventional  rate  was  close  to  zero  in 
the  1970's,  grew  to  8%  between  1980  and  1982,  doubled  to  16% 
from  1983  to  1985,  and  swelled  to  59%  from  1986  to  1988.  In 
the  later  years  of  the  study,  the  rapid  absorption  rates 
reflected  the  responsiveness  of  mortgage  rates  and  the  lower 
liquidity  premium  required  by  mortgage  investors. 

The  growth  in  the  secondary  mortgage  market  was 
constrained  by  institutional  factors  and  legal  requirements. 
One  such  limitation  was  the  conforming  limit  for  the  maximum 
size  of  mortgage  allowed  in  a securitized  pool.  To  regulate 
the  number  of  conventional  FRMs  that  were  pooled  by  the 
Federal  National  Mortgage  Association  (FNMA)  and  FHLMC,  the 


agencies  were  allowed  to  include  only  mortgages  below  a 
specified  conforming  limit. 

Henflershott  and  shilling  (1989)  reported  that  the  share 
of  new  conforming  conventional  FRMs  that  were  pooled  jumped 
from  5%  to  50%  in  the  early  1980s.  They  tested  the 
significance  of  the  conforming  limit  to  measure  the  impact 
that  federal  agencies  had  on  the  yields  of  FRMs.  They 
examined  4,750  fixed-rate  residential  loans  issued  in  May-July 

eliminate  second  mortgages,  only  mortgages  with  loan-to  value 
ratios  above  70%  and  with  less  than  25  years-to-maturity  were 
used.  To  reduce  the  impact  of  regional  and  institutional 
differences,  Hendershott  and  Shilling  evaluated  only  mortgages 
issued  by  California  S&Ls. 

Hendershott  and  Shilling  found  that  the  effective 
rates68  declined  with  loan  size  but  jumped  as  the  loan  amount 
reached  the  limit.  For  both  1978  and  1986,  the  Ordinary  Least 
Squares  (OLS)  regression  estimates  of  the  effective  loan  rate 
revealed  a negative  relationship  with  the  real  loan  size  for 
new  loans,  and  for  loans  at  or  under  the  conforming  limit. 
Effective  rates  were  high  for  higher  loan-to-value  ratios. 
The  parameter  for  the  conforming  loan  limit  was  -5  basis 
points  in  1978  and  -29  basis  points  in  1986.  The  growth  in 
agency  mortgage  securitization  seemed  to  have  lowered 


* Effective  1 


i calculated  assuming  a 


day  before  default.  FHLMC 


securities  have  slightly  greater  credit  risk  than  GNMAs 
because  their  corporate  agency  guaranties  were  not  backed  by 
the  full  faith  and  credit  of  the  U.S.  government. 

RNG  cited  studies  that  described  mortgage  prepayment  risk 
in  terms  of  OPMs.  Since  many  popular  models  did  not  have 
closed-form  solutions,  simulation  models  were  used  to  value 
the  option  features  for  both  GNMA  and  FHLMC  securities.  These 
models  also  assumed  perfect  capital  markets  that  would 
eliminate  the  motivation  for  derivative  securities.70 

The  liquidity  risk  between  mortgage  and  Treasury 
securities  was  assumed  to  be  constant  in  the  later  years  of 

Treasury  yield  spreads  were  sensitive  to  the  expansion  of  the 
GNMA  market  during  the  1971-1978  period.  The  question  of 
substitutability  determined  the  effect  the  supply  of  pass- 
through securities  would  have  on  mortgage  yield  spreads.  If 
substitutable  with  elastic  demand,  downward  price  movement 
from  supply  increases  would  be  offset  as  investors  liquidated 
Treasury  holdings  and  purchased  MBS.  If  not  perfect 
substitutes,  then  growth  in  MBS  volume  would  have  temporarily 
depressed  prices  and  increased  MBS  yield  spreads  over 
Treasuries. 


70  Hendershott 
economies  allowed 
securities  cheaper 
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of  adjustable-rate  mortgages  (ARMS)  in  new  loans  closed  after 
1982,  when  ARM  volume  became  significant. 

Using  the  spread  on  AAA  corporate  bonds  over  Treasury 
yields  as  a proxy  for  default  and  prepayment  risks,  Ryding 
indicated  that  for  each  100  basis  points  that  the  spread  on 
corporate  bonds  widened,  the  mortgage  spread  widened  by  82.6 
basis  points.  For  every  percentage  of  mortgages  that  was 
securitized,  the  spread  on  mortgages  over  Treasury  rates  fell 
by  3.5  basis  points.  The  abolition  of  usury  ceilings  resulted 
in  a small  and  insignificant  reduction  of  the  mortgage  yield 
spread.  With  the  introduction  of  ARMS,  the  mortgage  yield 
spread  increased  by  1.3  basis  points.  The  adjusted-R2  was 
79.7%  when  the  dependent  variable  used  the  change  in  the 
mortgage  interest  rate  and  96.5%  when  the  level  of  mortgage 

Ryding  provided  a linear  model  that  isolated  the 
liquidity  premium  in  mortgage  interest  rates.  The  volume  of 
securitized  mortgages  reflected  growth  in  the  secondary 
mortgage  market  that  generated  a source  of  funds  for  mortgage 
lending  that  was  not  available  before  1970.  The  MBS  market 
separated  the  functions  of  mortgage  lending.  The  entity  with 
the  comparative  advantage  at  performing  particular  functions 
gravitated  toward  a specialized  task.  Not  only  were  the 
responsibilities  separated,  but  securitization  also  provided 
a vehicle  for  the  efficient  pricing  of  the  risks  of  mortgage 


liquidity 


allowed 


—Option  adjusted  Spread 

Recent  innovations  in  the  study  of  mortgage  spreads  have 
introduced  the  option  adjusted  spread  (OAS) . Although  this 
dissertation  does  not  address  OAS,  this  review  covers  a few 
studies  that  employ  this  new  methodology  as  an  alternative  to 
the  type  of  analysis  performed  in  this  dissertation.  In  a 
chronology  of  techniques  used  to  analyze  mortgage  markets,  Hu 
(1990)  stated  that  understanding  mortgage  products  leads  to 
more  investment  and  tighter  yield  spreads  between  mortgages 
and  Treasuries. 

observed  that  in  the  analysis  of  MBS,  financial  firms  widely 
adopted  the  method  of  OAS.  For  securities  with  cash  flows 
that  were  interest-rate  dependent,  Hayre  described  a 
security's  OAS  as  the  additional  return  over  the  on-the-run 
Treasury  rate  that  compensated  for  the  embedded  options  of  the 
risky  security.  Because  they  recognized  that  interest  rates 
were  stochastic,  OAS  methods  provided  a universally  applicable 
valuation  measure  for  security  comparisons. 

Differences  between  OAS  estimates  among  Wall  Street  were 
due  to  prepayment  assumptions  and  adjustments  made  to  the 
distribution  of  interest-rate  paths.  If  interest  rate  changes 
were  assumed  to  have  a bell-shaped  probability  curve. 
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most  cumbersome  part  of  the  calculations  involved  the  mortgage 
balance  that  was  recursively  dependent  on  the  principal 
portion  of  scheduled  and  unscheduled  payments.  The  OAS  over 
the  short-term  rates  equated  the  expected  present  value  of  the 

application  used  by  Hutchinson  and  Zenios  parallelized  the 
simulation  procedure  to  generate  multiple  paths 
simultaneously . 

This  review  does  not  discuss  the  Hutchinson  and  Zenios 
detailed  comparison  of  computer  and  real  times  for  the  option 
adjusted  analysis  when  performed  on  different  computers. 
Interestingly,  they  mentioned  that  solution  time  did  not 
decrease  linearly  with  more  computing  capacity  (more  parallel 
calculations)  because  as  more  units  were  employed,  there  was 
an  increase  in  the  communication  needs  across  the  network. 
Although  the  discussion  focused  on  estimating  OAS  for  a single 
security,  the  authors  noted  that  in  a portfolio  analysis  that 
the  interest  rate  scenarios  would  be  generated  only  once. 

Summary  of  Yield  Spread  Studies 

The  studies  in  this  section  indicated  that  the  mortgage 
yield  spread  was  affected  by  property  and  borrower 

prepayment,  and  marketability.  Some  spreads  were  found  to  be 
sensitive  to  termination 


insurance  provisions,  rules  regarding  due  on  sale  clauses,  and 
the  general  level  of  interest  rates. 

This  dissertation  extends  Ryding ' s (1990)  analysis  of  the 
absolute  mortgage  yield  spread  by  applying  a relative  spread 
approach  as  in  RNG  (1989),  BGS  (1981),  and  Lamy  and  Thompson 
(1988) . Additional  contributions  are  made  by:  (1)  examining 
interactive  effects  as  in  Lamy  and  Thompson  (1988) , and  (2) 
introducing  unique  agency  market  share  measures,  which 
partition  the  liquidity  measure  used  by  Ryding  (1990). 
Details  of  the  methodology  used  in  this  dissertation  are 


presented  in  Chapter  3 . 


CHAPTER  3 

ANALYSIS  OF  THE  CONVENTIONAL  MORTGAGE  YIELD  SPREAD1 

This  chapter  discusses  the  contributions  of  this 
dissertation,  tests  the  dependent  variable,  compares 
explanatory  measures  used  in  the  current  model  with  prior 
studies,  replicates  a prior  study,  and  states  the  model  tested 
herein.  Additionally,  this  chapter  presents  the  implied 
assumptions,  the  hypotheses,  and  a description  of  the  data 
used.  The  chapter  ends  with  an  examination  of  the  results  and 
their  implications. 

Contribution  of  Curr.tat_g.tHdy 

This  section  describes  the  unique  features  of  this 
dissertation.  The  current  analysis  of  the  impact  of  mortgage 
securitization  on  the  yield  spread  between  the  conventional 
mortgage  rate  and  the  10-year  U.S.  Treasury  rate  (CONV-TREAS) 
examines  the  dependent  variable  of  the  absolute  mortgage  yield 
spread  and  later  the  relative  spread  using  both  linear  and 
interactive  models.  Effects  of  default  risk,  prepayment  risk, 
liquidity  risk,  as  well  as  the  removal  of  usury  ceilings  are 
captured.  The  relative  spread  considers  the  economic  incentive 


Summary  of  Variables 


dissertation  isolates  the  basis  point  effects  of  liquidity 
measures  on  CONV-TREAS.  Before  developing  the  model  for  this 
dissertation,  alternative  methodologies  are  reviewed. 

Alternative  Methodologies 

The  approach  used  in  this  dissertation  can  be  appreciated 
when  the  limitations  of  alternative  methodologies  are 
considered.  Many  mortgage  studies  are  conducted  using  option 
pricing  models  (OPMs)  and  option  adjusted  spread  (OAS) 
analysis.2 3  The  nonapplicability  of  OPMs  for  mortgage  market 
analysis  lie  in  the  required  assumptions.  OPMs  assume 
continuous  trading,  perfect  markets,  a consul  rate  and  an 
instantaneous  rate.  Since  mortgage  markets  tend  to  violate 
these  assumptions,  OPM  studies  requiring  these  conditions  for 
the  pricing  of  mortgage  related  securities  could  render  biased 
results  due  to  the  potentially  inappropriate  assumptions. 

Because  mortgage  securities  trade  in  markets  that  suspend 
operations,  the  continuous  trading  assumption  is  violated. 

usually  approximated  by  a long-term  rate  (10  to  30  years)  and 
a short-term  rate  (90-days  to  l-year) , respectively.  In 
perfect  markets,  there  are  no  taxes,  no  transactions  costs  and 


2 For  a discussion  of  OPM  and  OAS  studies,  see  Chapter  2. 

3 Cunningham  and  Hendershott  (1984)  and  Buser  and 
Hendershott  (1984)  provide  evidence  that  options  on 
residential  mortgage  contracts  were  not  appropriately  priced 
by  OPMs. 


of  these  substitution  effects  suggests  that  CONV-TREAS  is 
better  specified  when  controlling  for  prepayment  incentives, 
default  risk,  and  liquidity  risk. 

The  next  section  highlights  other  studies  that  employed 
linear  models  to  examine  security  yield  spreads. 

Studies  Using  Linear  Regression 

The  yield  differentials  between  securities  have  also  been 
modeled  using  linear  estimates.  Bond  spreads  are  modeled 
using  linear  regression  by  Fair  and  Malkiel  (1971) , Ferri 
(1978),  Fisher  (1959),  and  Lamy  and  Thompson  (1988).  Fair  and 
Malkiel  focus  on  the  supply  differential  as  a measure  of  the 
liquidity  premium  embedded  in  two  bond  yield  spreads.  Ferri 
looks  at  not  only  liquidity,  but  also  examines  the  effects  of 
default  and  prepayment  risk.  Fisher  ignores  prepayment  risk 
and  explains  the  bond  yield  premium  in  terms  of  default  and 
marketability.  Lamy  and  Thompson  ignore  liquidity,  but 
introduce  relative  yield  spreads,  which  they  explain  with 
prepayment  and  default  variables.  This  dissertation  directly 
measures  the  default,  liquidity,  and  prepayment  effects. 

Other  mortgage  yield  spread  studies  employing  linear 
methodologies  include:  Sandor  and  Sossin  (1975),  Haney 
(1978),  Black,  Garbade,  and  Silber — BGS  (1981),  Milonas 
(1987),  Rothberg,  Nothaft,  and  Gabriel — RNG  (1989)  and  Ryding 
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Table  3-4  reports  t-tests  of  the  hypothesis  that  the 
CONV-TREAS  spread  is  significantly  different  from  zero. 
Regardless  of  the  time  segment  used,  the  CONV-TREAS  spread  is 
significant.  The  time  segments  are  divided  by  dates  that 
coincide  with  either  new  regulations  or  mortgage  security 
innovations.  None  of  the  events  drives  the  CONV-TREAS  spread 

The  conventional  mortgage  yield  spread  compensates 
conventional  mortgage  holders  for  risks  present  in 
conventional  mortgages  that  are  absent  in  Treasury  securities. 
Mortgage  lenders  require  compensation  for  the  additional 
default  and  prepayment  risk  for  residential  real  estate  loans. 
The  CONV-TREAS  spread  also  covers  servicing  costs  and  tax 
differences  between  the  two  securities.  The  large  secondary 
market  for  Treasury  securities  provides  investors  quick 
liquidation  opportunities.  Although  there  is  a growing  and 
active  secondary  mortgage  market,  it  is  dwarfed  by  the  trading 
activity  of  U.S.  Treasury  instruments.  Therefore,  mortgage 
investors  also  demand  a liquidity  premium.  This  dissertation 
tests  various  measures  of  the  liquidity  premium  while 
controlling  for  default  and  prepayment.  The  alternative 
measures  of  the  determinants  of  the  conventional  mortgage 
yield  spread  are  presented  below. 


After  prior  evidence  is  revealed,  the  measures  used  in  this 
dissertation  are  presented.  The  determinants  of  mortgage 
yield  spreads  that  are  discussed  include  default,  the 
prepayment  incentive,  and  liquidity  differences  between 
securities.  L»t.  a category  of  other  measures  used  to 
explain  yield  spreads  is  presented. 
for  Default  Premium 

Possible  measures  for  the  default  premium  are  numerous. 
Analysts  of  bond  yield  spreads  model  default  with  measures 
that  reflect  economic  conditions,  circumstances  of  a 
particular  company,  or  characteristics  of  a specific  security 
issue.  Ferri  (1978)  proxies  default  in  bond  spreads  with  the 
market  value  of  new  orders  for  durable  goods,  the  Standard  S 
Poor's  500  Stock  index  dividend  yield,  and  the  Composite  Index 
of  Leading  Indicators.  Fisher  (1959)  relies  on  corporate 
financial  position  to  estimate  default  risk.  Fisher  reports 
that  bond  yield  spreads  have  a positive  relationship  with 
earnings  variability  and  negative  relationships  with  the 
equity  to  debt  ratio  and  the  period  of  solvency.  Lamy  and 
Thompson  (1988)  prefer  issue  specific  features  as  indicators 
of  default.  They  note  negative  reactions  of  bond  yield 
spreads  to  issue  sire  and  rating.  If  an  issue  has  a sinking 
fund,  Lamy  and  Thompson  report  a higher  bond  yield  spread. 

In  most  studies  of  mortgage  yield  spreads,  the  measures 
of  default  reflect  the  economy  or  the  terms  of  the  mortgage 
contract.  Sandor  and  Sossin  (1975)  go  a step  further  and 
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uses  the  AAA-TREAS  spread  to  capture  default  risk  and 
finds  that  CONV-TREAS  increases  as  AAA-TREAS  increases. 
Measm'es  for  Prepayment  Premium 

Prepayment  risk  is  ignored  in  bond  yield  spread  studies 
by  Fisher  (1959)  and  Fair  and  Halkiel  (1971)  and  in  mortgage 
yield  spread  studies  by  Sandor  and  Sossin  (1975) . The  studies 
that  adjust  for  prepayment  use  a diverse  set  of  proxies  to 
capture  the  incentives  for  borrowers  to  prepay.  Among  studies 
that  find  positive  relationships  between  mortgage  yield 
spreads  and  proxies  for  prepayment  are  Edmister  and  Merriken 
(1988)  , who  measure  prepayment  risk  with  the  speed  of  mortgage 
rate  adjustment  to  changes  in  market  conditions.  Haney  (1978) 
measures  prepayment  by  the  excess  price  over  par  for  premium 
securities  and  by  the  volume  of  FHLB  Advances. 

In  Ferri  (1978) , the  net  of  the  yields-to-maturity  for  a 
callable  bond  and  a call  deferred  bond  represents  the  premium 
that  investors  demand  on  a security  with  a call  feature.  When 
that  measure  is  not  available,  Ferri  uses  the  rate  on  a 
Treasury  security.  A Treasury  security  rate  was  also  used  by 
Lamy  and  Thompson  (1988)  and  by  Milonas  (1987).  Although  Lamy 
and  Thompson  find  significant  results  with  the  Treasury  rates 
only  during  periods  of  high  interest  rates,  they  find 
significantly  positive  relationships  between  the  bond  yield 
spread  and  the  existence  of  a call  feature  or  high  volatility. 

Lamy  and  Thompson  (1988)  also  indirectly  control  for 
prepayment  risk  in  their  tests  of  bond  yield  spreads  relative 


parameter  estimates 


to  a Treasury  rate.  They  find  that 
more  stable  when  the  relative  yield  spread  is  used  as  a 
dependent  variable.  RNG  (1989)  also  test  relative  spreads  for 
mortgages  securities  and  find  a positive  relationship  with  the 
interest  rate  volatility  prepayment  proxy  and  a negative 
relationship  with  the  slope  of  the  yield  curve.  This 
dissertation  tests  both  the  absolute  and  relative  mortgage 
yield  spread  by  directly  controlling  for  prepayment  incentives 
due  to  both  the  level  of  and  the  change  in  interest  rates. 
Measures  for  Liquidity  Premium 

BGS  (1981)  and  Milonas  (1987)  find  a significantly 
negative  relationship  between  the  GNMA-TREAS  yield  spread  and 
GNMA  volume  as  a measure  of  liquidity.  Milonas  (1987)  reports 
an  increase  in  the  spread  as  GNMA  applications  increase. 
Other  studies  using  volume  measures  to  estimate  liquidity 
include  Fisher  (1959),  Fair  and  Malkiel  (1971),  and  Ferri 
(1978).  Haney  (1978)  finds  a positive  relationship  between 
the  AAA-GNMA  yield  spread  and  the  bid-ask  spread  for  GNMAs. 
Hendershott  and  Shilling  (1989)  find  that  loans  ineligible  for 
securitization  have  a larger  liquidity  premium.  RNG  (1969) 
find  that  as  MBS  supply  increases  and  as  CMOS  are  introduced 
the  mortgage  yield  spread  falls. 

This  dissertation  is  most  comparable  to  Ryding  (1990)  who 
measured  liquidity  in  CONV-TREAS  by  the  percentage  of 
outstanding  mortgages  that  are  securitized  (%POOL) . Ryding 
found  that  as  the  percentage  increased,  conventional  mortgage 


holders  required  a smaller  liquidity  premium.  This 
dissertation  tests  not  only  the  impact  of  %POOL,  but  also 
tests  the  affect  of  the  market  share  of  agencies  active  in 
the  secondary  mortgage  market.  The  test  of  the  liquidity 
premium  is  the  focus  of  this  dissertation.  Therefore,  the 
model  controls  for  default  and  prepayment  to  isolate  the 
affect  of  various  measures  of  liquidity  on  the  mortgage  yield 

As  of  December  1990,  the  percentage  of  mortgages  pooled 
(%P001>)  was  23.63%9  In  the  secondary  market,  the  major 
players  are  government  and  quasi-government  agencies.  For  a 
more  detailed  analysis,  the  independent  variable  %P00L  is 
partitioned  into  its  components.10  The  private  secondary 
market  participants  maintain  a minor  market  share.  As  of 
December  1990,  the  private  market  share  of  total  mortgages 
securitized  was  only  7.62%.  The  agency  market  shares  were 
much  larger.  The  GNMA  dominated  with  36.56%  followed  by  the 

considered  is  FMHA.  Although  due  to  an  accounting  change  in 
1986,  the  FMHA  is  effectively  phased  out  by  the  end  of  the 
observation  period;  FMHA  was  a major  player  in  the  secondary 
mortgage  market  during  the  earlier  years. 


9 This  represents  $1.1  trillion  mortgages  pooled  out  of 
$3.85  trillion  mortgages  outstanding. 

10  See  Table  3-3  for  simple  statistics  of  %POOL,  agency, 
and  private  market  share  variables. 


in  preliminary  tests  of  CONV-TREAS,  the  traditional 
volume  measures  for  liquidity  were  not  significantly  related 
to  the  mortgage  yield  spread.  Market  share  measures  are  used 
because  they  capture  the  competitive  effect  that  each  agency 
has  on  secondary  mortgage  market  activity.  A major  aim  of 
this  study  is  to  discover  which  market  share  measure  better 
predicts  the  liquidity  premium  embedded  in  the  mortgage  yield 

This  dissertation  tests  six  measures  of  liquidity  to 
estimate  which  will  better  estimate  the  liquidity  premium 
embedded  in  the  mortgage  yield  spread.  The  measures  of  the 
liquidity  premium  reflect  the  percentage  of  total  mortgages 
that  are  securitized  (%POOL) , the  market  share  held  by 
government  agencies  in  the  secondary  mortgage  market  (%GNMA, 
%FMHA,  % FHLMC,  and  %FNMA) , and  the  private  market  share 
(%PRIV) . 

Before  discussing  the  design  for  those  tests,  the  next 
section  identifies  other  determinants  of  mortgage  yield 
spreads . 

Measures  for  Other  yield  Spread  Determinants 

Other  factors  that  affect  mortgage  yield  spreads  include 
regulatory  changes  and  other  mortgage  market  practices.  Haney 
(1978)  finds  larger  mortgage  yield  spreads  for  mortgage 
instruments  with  higher  duration.  Haney  also  finds 
■ significant  taxation  effects  on  the  mortgage  yield  spread. 
BGS  (1981)  find  that  increases  in  servicing  costs  and  in  the 


FHA  ceiling  correlate  with  higher  mortgage  yield  spreads. 
When  housing  starts  increase,  Milonas  (1987)  finds  that  the 
yield  spread  falls.  Milonas  also  reported  a significant 
increase  in  the  standard  deviation  of  interest  rates  after  the 
1979  change  in  Federal  Reserve  Bank  (FRB)  policies. 

The  FRB  change  has  a positive  impact  on  mortgage  yield 
spreads  and  a similar  impact  on  bond  yield  spreads  in  Lamy  and 
Thompson  (1988).  Edmister  and  Merriken  (1988)  find  that 
depository  institutions  command  a higher  mortgage  yield  spread 
to  compensate  for  services  rendered  that  are  unavailable  from 
other  mortgage  issuers.  Ryding  (1990)  controls  for  the 
removal  of  usury  ceilings  on  financial  institution  deposits 
and  the  introduction  of  ARMS.  Ryding  (1990)  finds  that  CONV- 
TREAS  falls  after  the  usury  change  and  increases  after  ARMS 
enter  the  primary  mortgage  market.  Because  of  the 
similarities  with  the  current  study,  Ryding  (1990)  is 
replicated  in  Appendix  A. 

Statement  of  the  Model 

This  study  recognizes  that  the  mortgage  yield  spread 
depends  on  three  premia — the  default  risk  premium,  the 
prepayment  (or  call)  premium,  and  the  liquidity  premium.  The 

(3-1)  SPREAD  ■■  f (DEFAULT,  PREPAYMENT,  LIQUIDITY) 

The  tests  in  this  chapter  consider  the  mortgage  yield  spread 
as  the  dependent  variable — CONV-TREAS.  The  measure  of  default 
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reveals  a significant  correlation  between  the  relative  default 
risk  variable  and  the  relative  market  share  measures  for  GNMA 
and  FMHA.  If  the  multicollinearity  is  severe,  parameter 
estimates  from  models  with  AAA-TREAS  and  %GNMA  or  AAA-TREAS 
and  DEREG  could  be  unreliable.  Therefore,  this  dissertation 
estimates  condition  indices  for  each  version  of  the  model  to 
determine  the  degree  of  multicollinearity. 

With  the  conventional  mortgage  yield  spread  over  the  10- 
year  Treasury  note  rate  as  the  spread  and  the  percentage  of 
mortgages  pooled  as  the  liquidity  measure,  a more  specific 

(3-2)  CONV-TREAS  = f (AAA-TREAS,  ABSCHG , SPOOL) 

After  this  absolute  spread  analysis  is  considered  with  each 
liquidity  measure  (SPOOL,  SGNMA,  SFHHA,  % FHLMC,  SFNMA,  and 
SPRIV) , a relative  spread  methodology  is  applied.  Using  a 
methodology  presented  in  Black,  Garbade,  and  Silber  (1981)  in 
the  relative  models,  TREAS  serves  as  an  additional  measure  of 
prepayment  incentives.  By  dividing  both  sides  of  equation  3-2 
by  the  Treasury  interest  rate,  the  following  model  results: 

(3-3)  (CONV-TREAS)  /TREAS  = 

f{ (AAA-TREAS) /TREAS,  ABSCHG/TREAS , SPOOL/TREAS) 

For  ease  of  notation,  this  model  can  be  restated  as: 

(3-4)  RCONV-TREAS  = f { RAAA -TREAS , RABSCHG,  RSPOOL) 

By  dividing  by  the  Treasury  rate,  the  dependent  variable 
becomes  the  conventional  mortgage  yield  minus  the  Treasury 
interest  rate  relative  to  the  Treasury  rate.  This  measure  is 
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implied  Assumptions  of  this  Dissertation 


Because  service  fees  have  not  been  controlled  for,  they 
are  implicitly  assumed  to  have  either  a zero  or  a constant 
value.  However,  transactions  costs  have  not  been  completely 


ignored.  Some  transactions  costs  and  market  imperfections 
must  exist  to  justify  the  creation  of  MBSs.  Although  the 
absolute  models  ignore  taxes,  taxes  are  considered  in  the 
relative  spread.  Rothberg,  Nothaft,  and  Gabriel  (1989) 
suggest  that  the  use  of  relative  measures  adjust  for 
differences  in  taxation. 

Additional  relaxation  of  the  perfect  market  assumption 
relates  to  the  divisibility  of  mortgage  contracts.  Because 
the  MBS  issuers  have  a comparative  advantage  at  pooling  and 
distributing  MBS  cash  flows,  imperfect  divisibility  is  also 
implied.  Since  differences  in  the  mortgage  and  Treasury  rates 
are  expected,  the  assumption  that  the 


perfect  substitutes  is  also  required. 

With  the  above  assumptions  for  the  previously  described 
model,  the  hypotheses  for  the  tests  relate  to  the  anticipated 
reaction  of  the  conventional  yield  spread  to  its  determinants. 
Specific  Hypotheses  of  this  dissertation  are  stated  below. 


Specific  Hypotheses 

The  hypotheses  for  the  effects  of  the  independent 
variables  on  the  CONV-TREAS  mortgage  yield  spread  are 


Hypotheses 


yield  Spread  Equation 


Independent 

Variables 


Hypothesized 

Sign  and  Significance 

+/sig 


nonsig 

-/sig 

nonsig 

?/? 


Note:  This  table  summarizes  the  hypotheses  for  the  parameters  in 
the  regression  estimates  for  the  CONV-TREAS  yield  spread.  The  + or 
- signs  project  the  direction  of  the  relationship.  The 
relationships  that  are  expected  to  be  significant  are  labeled 
"sig".  The  relationships  that  are  expected  to  be  nonsignificant 
are  labeled  "nonsig".  Uncertain  relationships  are  labeled 


presented  in  Table  3-6.  An  hypothesis  of  this  dissertation  is 
that  there  will  be  a significantly  negative  relationship 
between  the  spread  and  the  default  premium — AAA-TREAS.  This 
dissertation  projects  a significantly  negative  relationship 
between  the  spread  and  SPOOL,  % FHLMC,  and  tFNMA.  The 
anticipated  reduction  in  the  spread  due  to  bigger  SPOOL, 
% FHLMC,  and  %FNMA  reflects  the  increased  liquidity  that  in 
turn  causes  a decrease  in  the  liquidity  premium  for  the 
conventional  mortgage  rate. 

Nonsignificant  relationships  between  the  CONV-TREAS 
spread  and  the  GNMA  and  FMHA  market  share  variables  are 
expected  because  conventional  mortgages  are  privately  insured 


and  GNMA  and  FMHA  repackage  government  insured  mortgages. 
A nonsignificant  relationship  with  %PRIV  is  expected  because 
the  private  market  share  is  so  small  compared  to  the 
entire  market  of  securitized  mortgages  that  an  impact  on  the 
CONV-TREAS  spread  is  not  expected.  Lastly,  the  DEREG  variable 
relationship  with  the  spread  is  uncertain.  The  impact  of  this 
measure  of  usury  abolition  could  affect  the  cost  of  lending 
and  the  competition  among  lenders.  If  the  higher  cost  of 
lending  effect  dominates,  then  the  CONV-TREAS  spread  should 
increase.  If  the  competitive  effect  dominates,  it  is  possible 
that  the  conventional  rate  will  fall  and  the  CONV-TREAS  spread 
will  be  smaller. 

These  hypotheses  are  tested  after  the  data  are  described 
in  the  following  section. 

The  observation  period  of  this  dissertation  is  from  March 
1974  to  December  1990.  The  quarterly  data  come  from  the 
Federal  Reserve  Bulletin,  The  Mortgage  Bankers  Association 
Magazine,  and  the  Moody's  Bond  survey.15  Although  the  GNMA 
agency  pass-through  security  was  first  issued  in  1970,  the 
consistent  reporting  of  the  volume  of  issues  did  not  begin 
until  1974.  Therefore,  the  observation  period  began  four 


15  See  the  "Key  for  Symbols  or  Abbreviations"  for 
variable  descriptions.  For  data  sources,  refer  to  Appendix  B 
For  time  series  graphs  of  selected  data,  see  Figures  1-1 
through  1-4. 


years  after  the  initial  issuance  of  GNMA 
securities.  An  objective  of  this  dissertation  is  to  capture 
the  effect  of  structural  changes  in  the  market.  Since  volume 
and  market  share  changes  are  not  observed  during  the 
introduction,  it  is  possible  that  the  tests  in  this  study  will 
not  capture  the  full  impact  of  introducing  GNMA  securities. 

The  only  other  data  problem  noted  was  with  the  GNMA 
interest  rate.  The  Mortgage  Bankers  Association  rates  were 
used  because  they  reported  effective  rather  than  contract 
rates.  However,  from  March  1974  to  June  1977,  only  the  GNMA 
bid  yields  were  available.  To  test  the  reasonableness  of  the 
series  of  bid  yields  as  a substitution  for  effective  rates,  a 
correlation  analysis  of  the  series  against  a series  of 
contract  rates  reported  in  the  Federal  Reserve  Bulletin  was 
performed.  A third  series  of  rates  used  the  Federal  Reserve 
Bulletin  contract  rates  to  fill  the  gap  in  the  effective 
rates.  The  pairwise  correlations  between  the  three  series 
ranged  from  99.3*  to  99.7%.  Therefore,  it  appears  that  the 
three  series  of  GNMA  rates  were  practically  identical. 

The  parameters  for  the  linear  models  were  estimated  using 
the  Ordinary  Least  Squares  (OLS)  method  of  regression 
analysis.  OLS  was  chosen  because  of  its  ability  to  generate 
condition  indices  in  the  statistical  program  employed.  The 
condition  indices  measure  multicollinearity,  which  the 


parameters  : 
Generalized 
ability  of 


correlation  matrices  (at  Table  3-5,  Panels  A and  B)  indicated 
could  be  a concern  for  a few  of  the  models  tested  herein.  The 
interactive  models  were  estimated  using 
Squares  (GLS)  estimates  because  of  the 
accommodate  interactive  variables  in  the 
statistical  program  employed.  Due  to  the  reduction  in 
heteroscedasticity,  GLS  provides  more  reliable  parameter 
estimates  than  OLS.  The  interactive  variables  are  used  to 
evaluate  the  effect  of  structural  changes  in  the  mortgage 
yield  spread.  Unfortunately,  the  condition  index  could  not  be 
estimated  for  the  interactive  models. 

The  linear  equations  for  the  CONV-TREAS  absolute  mortgage 
yield  spread  regressions  are  presented  in  Table  3-7. 
Regardless  of  the  structural  change  variable  used,  the  default 
risk  and  prepayment  risk  measures  are  always  significantly 
positive.  This  supports  the  hypotheses  that  investors  will 
require  a premium  to  compensate  for  exposure  to  default  and 
prepayment  risk.  Among  the  liquidity  and  structural  change 
variables,  %GNMA,  %FNMA  and  the  DEREG  variables  have 
significant  parameter  estimates.  Contrary  to  expectations, 
the  increase  in  the  market  share  of  mortgages  pooled  by  GNMA 
causes  an  increase  in  the  CONV-TREAS  spread.  It  appears  that 
the  competition  of  additional  GNMA  mortgage  securities 
increase  the  liquidity  premium  in  the  conventional  mortgage 
rate.  The  negative  sign  of  the  %FNMA  parameter  is  appropriate 
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and  that  this  effect  dominated  the  potential  rise  in 
competition  that  could  have  led  to  lower  rates. 

in  Table  3-8,  Panels  A and  B report  the  regression 
results  for  the  absolute  spread  considering  the  interaction  of 
the  default  and  prepayment  risk  variables  with  the  liquidity 
and  the  structural  change  variable.  The  interaction 
parameters  detect  the  direction  of  a shift  (if  any)  in  the 
relationship  between  the  mortgage  yield  spread  and  the  default 
premium  (and  the  prepayment  premium)  due  to  changes  in  the 
market  share  measures  of  liquidity  or  the  structural  change 
measured  in  the  interactive  variable  DEREG.  The  interaction 
results  are  more  revealing  than  the  linear  models. 

When  interaction  is  considered,  explanatory  power  of  each 
model  increases  (except  the  model  using  %PRIV  as  a liquidity 
measure).  In  Panel  B of  Table  3-8,  the  private  market  share 
measure  continues  to  have  no  influence  on  the  spread.  The 
DEREG  model  gains  the  most  from  considering  the  interaction 
term.  Only  the  prepayment  variable  is  nonsignificant  and  the 
explanatory  power  increases  from  37 . 19%  in  the  linear  model  to 
57.62%  in  the  interactive  model.  The  interpretation  of 
the  interaction  term  requires  differential  calculus,  which 
will  be  discussed  in  the  summary  of  this  chapter  when  the 
basis  point  effects  of  the  interaction  equations  are 
presented. 

Next,  the  convention  mortgage  yield  spread  is  tested 
using  a relative  yield  spread. 


ABSCHG*%PRIV 


Tests  of  the  COWV-TREAS  Relative  Mortgage  Yield  Spread 


relative  yield  spread  are  presented  in  Table  3-9.  The  relative 
default  risk  measure  consistently  has  a positive  significant 
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are  included  in  the  model.16  A key  contribution  of  this 
dissertation  is  evidence  in  the  opposing  signs  of  the 
liquidity  measures  and  the  interaction  terms,  which  suggest 
that  the  effects  are  confounded  in  the  linear  models. 

Though  the  GNMA  and  FMHA  market  share  measures  in  Table 
3-10,  Panel  A do  not  significantly  influence  the  relative 
CONV-TREAS  spread.  When  %GNMA  interacts  with  RABSCHG,  the 
relationship  with  CONV-TREAS  is  significantly  positive.  This 
suggests  that  as  prepayment  risk  increases,  the  relationship 
between  CONV-TREAS  and  %GNMA  is  direct.  The  interaction  of 
%FMHA  with  RAAA-TREAS  shows  a significantly  negative  effect  on 
CONV-TREAS.  This  indicates  that  when  default  risk  increases, 
the  relationship  between  the  spread  and  the  market  share  for 
FMHA  is  indirect.  It  appears  that  the  competitive  effects  of 
securitization  of  nonconvent ional  mortgages  were  confounded  in 
the  linear  analysis.  When  %FNMA  and  % FHLMC  interacts  with 
RAAA-TREAS,  there  is  a significantly  negative  relationship. 
The  interaction  of  %FNMA  and  % FHLMC  with  RABSCHG  is 
nonsignificant. 

Whereas  the  absolute  models  explained  up  to  57.62%,  the 
relative  models  each  explain  more  than  66%  of  the  variation  in 
both  the  linear  and  interactive  models  of  the  mortgage  yield 
spread.  Although  the  interaction  term  does  not  improve  the 
explanatory  power  of  the  model  when  R%PRIV  is  used  as  a 


Interactive  Equations  for  Relative  CONV-TREAS  Yield  Spread 


determinants 


In  the  preceding  tests  of  the 
TREAS  mortgage  yield  spread,  the  interaction  models  were 
powerful  and  more  revealing  than  the  linear  models.  The 
interactive  models  in  this  study  are  used  to  capture  the 
shifts  in  the  relationship  between:  (1)  the  CONV-TREAS  yield 
spread  and  the  default  premium  as  the  liquidity  measure 
changes,  and  (2)  the  CONV-TREAS  yield  spread  and  the 
prepayment  premium  as  the  liquidity  measure  changes.  By 
measuring  the  effects  of  the  liquidity  measure  and  the 
interaction  of  the  liquidity  measure  with  the  default  and 
prepayment  premia,  individual  and  interaction  effects  can  be 
isolated . 

To  interpret  the  interaction  models,  it  is  necessary  to 
quantify  how  much  the  yield  spread  changes  with  a change  in 
liquidity  by  considering  the  parameter  estimate  (P)  for  the 
liquidity  variable,  the  parameter  estimate  for  the  interaction 
terms  and  the  values  of  the  default  and  prepayment  premia. 
For  example,  using  the  absolute  COHV-TREAS  spread,  the  »POOL 
liquidity  measure,  and  the  average  values  of  the  default  and 
prepayment  premia,  the  computation  of  the  basis  point  change 
in  the  conventional  mortgage  yield  spread  due  to  a 1%  increase 
in  the  %POOL  follows11: 


11  Refer  to  Pindyck  and  Rubinfeld  (1981)  for  econometric 
analysis  of  interaction  terms. 


due  to  the  various  liquidity  measures.  When  interactive  terms 
are  used,  there  is  an  isolation  of  an  "own-liquidity"  effect. 
The  liquidity  measure  with  the  largest  influence  on  the  CONV- 
TREAS  spread  is  % FHLMC . This  result  is  reasonable  since  FHLMC 
issues  mortgage  securities  involving  conventional  mortgage 
contracts.  Assuming  the  average  values  for  default  risk  and 
the  Treasury  rate  in  Table  3-11,  panel  A,  % FHLMC  causes  a 
reduction  in  the  spread  of  11  basis  points.  Table  3-11  Panel 
B uses  the  default  premium  and  Treasury  rate  for  the  end  of 
the  observation  period  and  shows  a slightly  smaller  reduction 
in  the  spread  of  10  basis  points  due  to  changes  in  % FHLMC. 

The  importance  of  these  results  can  me  observed  by 
considering  the  economic  impact  of  the  basis  points  reported 


in  Table  3-11.  The  effects  of  the  liquidity  measures  on  the 
CONV-TREAS  yield  spread  range  in  absolute  magnitude  from  1 
basis  point  to  297  basis  points  (or  .01%  to  2.97%).  This 
portion  of  the  yield  spread  represents  compensation  to  the 
conventional  mortgage  investors  for  their  exposure  to 
liquidity  risk. 

An  estimate  of  the  monetary  impact  of  a liquidity  premium 
can  be  estimated  by  multiplying  the  percentage  times  the 
dollar  amount  of  conventional  mortgages  in  the  secondary 
market.  A range  of  estimates  of  the  economic  impact  is 
reported  in  Table  3-12.  Using  the  minimum,  average,  and 
maximum  values  -for  the  basis  point  effects  and  the  total 
conventional  mortgages  in  the  secondary  market,  a minimum. 


average,  and  maximum  value  of  the  dollar  amount  effect  of  th 
liquidity  premium  of  $73,800,  $1,563,705,957,  an 
$18,300,902,400,  respectively.  The  maximum  value  of  th 
dollar  amount  effect  of  the  liquidity  premium  corresponds  t 


observation  period  (December  1990) 


Conclusion 


This  chapter  identities  a linear  model  that  explains  the 
CONV-TREAS  mortgage  yield  spread  in  terms  of  default, 
prepayment,  and  liquidity  risks  as  well  as  a structural  change 
due  to  the  removal  of  usury  ceilings.  The  results  show  that 
the  model  is  better  specified  when  the  spread  is  stated 
relative  to  the  level  of  interest  rates.  The  relative  yield 
spread  model  provides  additional  control  for  the  economic 
incentive  to  prepay  when  interest  rates  fall  below  the 
mortgage  contract  rate.  This  result  is  consistent  with  the 
findings  of  Black,  Garbade  and  Silber  (1981)  and  Rothberg, 
Nothaft,  and  Gabriel  (1989) , who  specify  mortgage  yield 
spreads  in  relative  terms.  Also,  the  results  concur  with  Lamy 
and  Thompson  (1988),  who  find  relative  bond  yield  spreads  to 
have  more  stable  parameter  estimates. 

An  additional  contribution  of  this  dissertation  is  that 
interactive  models  partition  liquidity  effects  due  to  changes 
in  securitization  and  to  changes  in  the  relationship  of  CONV- 
TREAS  with  default  and  prepayment  risk  as  the  composition  of 
the  secondary  mortgage  market  changes.  Over  the  observation 
period,  $18,300,902,400  is  calculated  as  the  maximum  estimate 
of  the  economic  impact  of  the  liquidity  premium. 

Unique  to  this  dissertation  is  the  isolation  of  an  "own 
liquidity"  effect.  When  agency  market  shares  are  used  to 
capture  liquidity  in  interactive  models  of  the  relative  yield 


CHAPTER  4 

CONCLUSIONS  AND  EXTENSIONS 

The  purpose  o£  this  chapter  is  to  synthesize  the  analyses 
done  in  the  prior  chapter  and  to  identify  additional 
opportunities  for  related  research.  After  a brief  description 
of  the  tests  that  were  performed  to  study  the  mortgage  yield 
spread,  the  equations  with  the  highest  explanatory  power  for 
each  approach  are  presented  and  interpreted.  The  chapter 
concludes  with  recommendations  for  extensions  in  related 

Description  of  Tests 

This  dissertation  tests  the  CONV-TREAS  mortgage  yield 
spread  as  an  absolute  spread  and  as  a relative  spread.  Our 
examination  also  considers  the  linear  and  interactive 
expressions  of  equations  for  both  the  absolute  and  relative 
spreads.  These  analytical  approaches  are  described  below. 

Statement  of  the  Absolute  Equations 

Though  many  regression  equations  were  estimated  , the 
expression  of  the  basic  model  as  stated  in  equation  (3-1)  is: 
(5-1)  ABSOLUTE  SPREAD  = f (DEFAULT,  PREPAYMENT,  LIQUIDITY) 
Controlling  for  default  (AAA-TREAS)  and  prepayment  (ABSCHG) , 
this  study  focuses  on  the  identification  of  which  of  the  six 


measures  of  liquidity  (%POOL,  %GNMA,  %FKHA,  %FNMA,  % FHLMC,  and 
%PRIV)  best  captures  the  liquidity  premium  imbedded  in  the 
conventional  mortgage  yield  spread.  Because  of  the  high 
collinearity  among  the  liquidity  and  usury  deregulation 
variables,  the  effects  of  agency  market  share  and  the 
structural  change  that  removed  usury  ceilings  from  Savings  and 
Loan  deposits  were  separately  considered.  With  the  separation 
came  the  opportunity  to  compare  the  effects  of  the  liquidity 
measures  to  the  results  of  the  structural  change  variable  to 
determine  which  effect  dominated  as  a determinant  of  the 
mortgage  yield  spread.  The  structural  change  tests  took  the 
following  form: 

(5-3)  ABSOLUTE  SPREAD  = f (DEFAULT,  PREPAYMENT,  DEREG) 
The  absolute  spread  results  are  compared  to  the  relative 
spread  tests  that  are  described  in  the  next  section. 

Statement  of  the  Relative  Equations 

The  relative  equations  consider  additional  control  for 
prepayment  incentives  by  dividing  both  sides  of  each  absolute 
equation  by  the  Treasury  rate.  This  adjustment  controls  for 
the  changes  in  the  incentive  to  prepay  with  changes  in  the 
general  level  of  interest  rates.  The  relative  spread  measure 
also  controls  for  differences  in  taxation,  servicing,  and 
other  uncontrolled  differences  between  conventional  mortgages 
and  10-year  U.S.  Treasury  securities.  The  relative  equations 
take  the  following  form: 


(5-4)  RELATIVE  SPREAD  - 

f (DEFAOLT/TREAS,  PREPAYMENT/TREAS,  LIQUIDITY /TREAS ) 
Both  the  absolute  and  relative  spreads  are  subjected  to  an 
interactive  analysis  that  is  described  below. 

Statement_p.f  the  Interactive  Equations 

The  interactive  equations  added  variables  that  considered 
how  the  effect  of  the  default  premium  and  the  prepayment 
premium  on  mortgage  yield  spreads  changed  with  changes  in  the 
liquidity  or  structural  change  variables.  The  equations  were 
numerous  and  therefore  are  not  repeated  here . 1 

The  next  section  identifies  the  preferred  version  of  the 
model  for  each  approach. 

Discussion  of  Preferred  Equations 

This  section  identifies  and  interprets  the  equation  with 
the  greatest  explanatory  power  for  each  approach  used  in 
Chapter  3 to  analyze  the  mortgage  yield  spread.  In  each  case, 
the  details  of  the  superior  model  are  presented — including 
parameters,  t-values,  F-values,  adjusted  R-squared  values,  and 
the  basis  point  effects  isolated  by  the  equation  presented. 
Since  each  equation  had  significant  F-values  (reflecting  the 
robustness  of  the  model) , the  preferred  equations  were 


the  interactive  model  statements. 
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parameter  that  measures  how  CONV 
will  increase. 

With  the  significantly  negative  parameter  estimate  for 
i FHLMC,  this  dissertation  isolates  an  "own-liquidity  effect". 
It  appears  that  as  the  market  share  of  an  agency  that 
securitizes  conventional  mortgages  increases,  the  additional 
liquidity  in  the  secondary  market  reduces  the  liquidity 
premium  required  by  conventional  mortgage  lenders. 

Evidenced  by  the  significantly  positive  parameter  for 
ABSCHG,  prepayment  risk  also  affects  the  CONV-TREAS  spread. 
However,  the  significantly  negative  parameter  for  the 
interaction  term  (ABSCHG*! FHLMC)  suggests  that  as  liquidity 
increases,  the  impact  of  prepayment  risk  on  the  absolute 
mortgage  yield  spread  decreases. 

To  compile  the  effects  of  t FHLMC  and  its  interactive 
effects  on  CONV-TREAS,  the  analysis  at  equation  3-5  as 
presented  in  Table  3-11  identifies  an  average  drop  of  264 
basis  points  in  the  spread  for  a 1%  increase  in  the  market 
share  of  FHLMC.  Using  the  interactive  method,  more  movements 
in  the  absolute  spread  to  the  liquidity  premium  were  can 
attribute  than  when  using  the  linear  method. 

Preferred  Linear  Equation  for  the  Relative  Spread 

The  third  method  used  to  evaluate  the  liquidity  effects 
in  the  conventional  mortgage  yield  spread  uses  relative 
equations.  The  preferred  linear  equation  for  the  relative 


measure  suggests  a decrease  in  the  relationship  between  RCONV- 
TREAS  and  RABSCHG  as  R%FHLMC  increases. 

The  analysis  at  equation  3-6  generates  the  basis  point 
effects  of  the  liquidity  and  interaction  terms  in  the  relative 
models.  Table  3-11  reports  that  the  relative  yield  spread 
decreases  by  11  basis  points  for  a 1%  increase  in  R%FHLMC. 

In  the  next  section,  the  extensions  and  related  research 
opportunities  are  discussed. 


the  mortgage  yield  spread 
analysis  performed  in  this  study  would  be  to  apply  the  tests 
to  other  interest  rates.  This  dissertation  focused  on  the 
conventional  mortgage  yield  spread  involving  the  primary 
mortgage  market  rates  for  conventional  mortgages  and  the  U.S. 
Treasury  rate  for  10-year  securities.  As  an  extension, 

involve  the  primary  market  rates  for  FHA  and  VA  lending,  or 
the  secondary  market  rates  for  GNMA,  FHLMC  and  FNMA. 

Specifically,  an  extension  of  this  dissertation  could 
test  for  the  effects  of  the  government  subsidy  embedded  in  the 
CONV-FHA  spread.  Other  extensions  could  query  how  to  measure 
the  effects  of  government  subsidies  in  the  following  spreads: 


Additionally, 


differences  between  government 


mortgage -backed 


analyzed. 


The  analysis  o f the 
--TREAS  mortgage  yield 


TREAS  spread  could  ) 
corresponding  FNMA-TR 

spreads  would  reveal  if  the  features  for  an  is 
and  VA-backed  GNMA  securities  are  appropriate  f 
of  conventional-backed  FNMA  and  FHLMC  securities. 

In  tests  of  the  FHA-GNMA  spread,  the  primary  market  rate 
for  FHA  could  be  compared  with  the  associated  secondary  market 
rate  for  GNMA.  An  analogous  study  of  the  following  spreads 
could  test  the  liquidity  premia  in:  CONV-FHLMC,  CONV-FNMA, 

and  VA-GNMA.  Outside  the  mortgage  market,  there  are  many  bond 
market  rates  that  could  be  subject  to  parallel  testing 
procedures  using  comparative  analysis  of  absolute,  relative, 
linear  and  interactive  measures  to  identify  important 
determinants  of  yield  spreads. 

The  methods  used  in  this  dissertation  provide  vehicles  to 
evaluate  and  compare  the  affects  of  liquidity,  default,  and 
prepayment  on  the  spreads  between  interest  rates.  This 
provides  a valuable  tool  for  explaining  the  different  premia 
required  by  investors  in 


alternative  security  markets. 


APPENDIX  A 

THE  REPLICATION  OF  RYDING  (1990) 

The  study  whose  purpose  most  closely  resembles  this 
dissertation  is  Ryding  (1990) . Ryding  evaluates  the 
determinants  of  the  conventional  mortgage  rate.  Rather  than 
study  the  mortgage  yield  spread,  he  uses  the  effective 
mortgage  rates  on  all  conventional  home  loans  closed  (fixed 
and  adjustable)  as  the  dependent  variable  and  the  weighted 
average  interest  rate  on  Treasury  securities  (WTREAS)  as  an 
independent  variable.  The  calculation  of  the  weighted 
Treasury  rates  is  an  undisclosed  weighted  average  of  the  ten- 
year  constant  maturity  Treasury  rate  and  the  three-month 
Treasury  bill  rate.2 

The  other  determinants  of  Ryding 's  mortgage  interest  rate 
are  a default  measure,  a liquidity  measure,  and  variables  to 
capture  the  effects  of  changes  in  usury  laws  and  the 
introduction  of  ARMS.  The  default  risk  measure  is  the  yield 
spread  on  AAA  corporate  bonds  to  ten  year  Treasury  notes  (AAA- 
TREAS) . The  liquidity  measure  is  approximated  by  the  ratio  of 
pooled  mortgages  divided  by  total  mortgages  on  one-  to  four- 
family  homes  (%P00L) . To  capture  the  effect  of  the  removal  of 

2 The  Ryding  (1990)  results  address  the  spread  if  the 
weighted  treasury  rate  was  subtracted  from  both  sides  of  the 
equation. 


usury  ceilings  on  deposits  in  lending  institutions,  Ryding 
(1990)  uses  the  rate  of  Treasury  notes  before  the  1983 
abolition  of  usury  ceilings  and  zero  thereafter  (USURY) . To 
control  for  the  introduction  of  ARMS,  a dummy  variable  has  a 
value  of  zero  before  1981  and  a value  of  one  thereafter 
(ARMS) . The  Ryding  model  is  stated  as  follows: 

CONV  = f (WTREAS,  AAA-TREAS , %POOL,  ARMS,  USURY) 

Table  A-l  repeats  the  equation  for  the  conventional  rate  that 
was  reported  in  the  Ryding  study  with  an  adjusted  R-squared  of 
96.5%.  An  approximate  replication  explaining  97.9%  of  the 
variability  in  the  conventional  mortgage  rate  is  also 
presented  in  Table  A-l.  The  Treasury  rate  and  default  risk 
parameter  estimates  and  significance  levels  are  similar  for 
Ryding  and  the  approximate  replication.  This  similarity  shows 
that  little  is  loss  when  the  10-year  Treasury  rate  is  used  in 
the  approximate  replication  in  place  of  the  weighted  Treasury 
rates  employed  in  the  Ryding  study.  Sadly,  the  securitization 
parameters  are  dissimilar.  Ryding  finds  the  hypothesized 
significantly  negative  relationship  between  the  conventional 
mortgage  rate  and  %P00L,  but  the  approximate  replication 
reveals  a nonsignificant  relationship.  Other  major 
differences  in  the  results  occur  for  the  USURY  and  ARMS 
parameter. 

Some  divergence  may  be  due  to  the  inability  to  replicate 
the  study  perfectly.  Ryding  did  not  specify  the  exact 
weighing  factor  for  the  Treasury  variable.  Though  this  does 
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not  seem  to  affect  the  Treasury  parameter,  the  impact  on  other 
parameters  is  unknown.  Because  of  differences  in  data  access, 
Ryding  studied  1965-1988  and  the  approximate  replication 
begins  in  1974  and  ends  in  1990.  Perhaps  the  effects  of 
%P00L,  USURY,  and  ARMS  changed  in  the  later  period. 

In  Table  3-4,  this  dissertation  reports  paired  t-tests  of 
the  mortgage  yield  spread  that  found  the  spread  to  be 
significantly  different  from  zero  in  each  time  segment  around 
the  structural  changes  in  the  mortgage  market.  In  the 
examination  in  this  chapter,  a methodology  that  partitions  the 
liquidity  measure  is  adopted  to  isolate  the  source  of  the 
liquidity  effect.  Further,  this  dissertation  avoids  a weakness 
of  the  Ryding  model  that  is  discussed  and  quantified  below. 

A major  deficiency  in  Ryding's  1990  analysis  is  the  high 
levels  of  multicollinearity  in  the  independent  variables.3 
In  Table  3-5,  a correlation  matrix  for  various  structural 
change  variables  shows  the  lack  of  independence  between  the 
Ryding  explanatory  variables  that  are  labeled  %POOL,  ARMS,  and 
USURY.  The  pairwise  correlations  between  these  three 
variables  range  from  74%  to  85%.  By  including  these  three 
variables  in  his  model,  Ryding  (1990)  presents  redundant 
explanatory  variables  that  yield  unreliable  parameter 


3 The  presence  of  highly  collinear  independent  variables 
violates  an  assumption  of  the  classical  linear  regression 
model.  As  the  collinearity  of  two  independent  variables 
approaches  unity,  their  standard  errors  approach  infinity  and 
the  parameter  values  are  rendered  meaningless. 


the  multicollinearity  problem.  To  avoid  repeating  Ryding's 
error  of  combining  highly  col linear  independent  variables, 
the  effects  %POOL  and  USURY  are  analyzed  separately. 

Additionally,  Ryding  (1990)  does  not  consider  ARMS  during 
1979-1981.  Federally  chartered  S&Ls  were  authorized  to  issue 
ARMS  in  1979  and  National  Banks  were  authorized  to  offer  ARMS 
in  1981. 4 since  the  adoption  of  ARMs  was  sluggish  at 
inception,  the  1981  assumption  is  probably  reasonable. 
Another  weakness  of  the  ARMS  dummy  variable  is  that  it  is 


of  prepayment  risk  and  omi 
significantly  collinear  : 


of  S&L  participation 
s dissertation  adds  a 
e ARMs  variable  becaus 
all  the  prepayment 


considered.  The  ARM  variable  appeared  most  expendable  becaus 
the  introduction  of  adjustable-rate  mortgages  corresponded  t 
periods  of  high  interest  rates,  which  are  controlled  for  wit 
the  prepayment  measure. 


4 Source:  Congressional  Budget  Office  Study,  The  Housing 

Finance  System  and  Federal  Policy: B.e.c-e.nt.. changes  and  options 

for  the  Future.  Congress  of  the  United  States,  October  1983. 
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